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'If seven maids with seven mops
Swept it for half a year,

Do you suppose', the Walrus said
'That they could get it clear?!

'I doubt it', said the Carpenter,
And shed a bitter tear.

Carroll,
'"Through The Looking Glass'
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ABSTRACT

This thesis deals with some aspects of Maltese
Phonetics that are important as the groundwork of a
general phonetic study as well as for the application
to deaf pedagogy. The thesis is divided into five
parts.

The first part is an introduction., It presents

some background information on the language studies and
the context in which the speakers of Maltese must be
considered, It also introduces the basic framework for
the study presented here, together with other intro-
ductory considerations regarding the informants used and
the experimental situation involved, The second chapter
in this first part deals with the relationship between
the orthographical system of Maltese and phonetics in

the light of possible biases of previous analyses towards
more writing-speaking correspondences than actually exist,

The second part deals with the phonological system

of Maltese, It presents a phonemic analysis of Maltese
that is more phonetically-based than previous phonemic

analysis, (Chapter 3,) It also presents a modification
of the transcriptional conventions so far used for

Maltese vowel phonemes, based on the phonetic analysis
presented later in the thesis., Chapter 4 discusses

the use of the syllable in linguistic descriptions of
Maltese, establishes the syllable structure(s) of

Maltese, and studies the distributional characteristics
of the consonant phonemes,
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The third part deals with vowels, It is divided
into 4 chapters, There is an auditory and articulatory

description of Maltese vowels in the first chapter,
supported by spectrographic and electrokymographic
evidence, The duration of vowels is also investigated
(chapter 6). Chapter 7 includes an acoustic study
using spectrography for instrumental evidence, Chapﬁer
8 describes and discusses an experiment testing native
speaker perception of the quality and duration of
vowels in Maltese,

The fourth part is a study of consonants: the

allophonic variants of the consonant phonemes are
described in terms of their places of articulation,
their manner of articulation and their voicing charac-
teristics, This description is based upon electro-
kymographic investigations as well as impressionistic
phonetic observation, A study of consonant duration
concludes this part.

The fifth part is a study of the visible patterns
of Maltese, This part is introduced by a review of

other relevant studies made in different languages and
of the terminology used in this respect in traditional

phonetics, There are two main chapters: the first is
a study of the visible patterns in prolonged articulation

using still photography; the second is a study of
visible patterns in connected speech using cinemato-

graphy as the investigatory technique. These two
studies are interrelated., Together, they constitute an

investigation of the parameters relevant in a study
intended as a basis for the application of lip-reading

methodology.
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PART I : INTRODUCTION



CHAPTER 1.

Background to the Study.




1.1. Background to the language under investigation

Maltese is a Semitic language spoken by about
333,000 people in Malta and Gozo, as well as by about
the same number of people in emigrant communities abroad.
Aquilina calls it:
"a separéte language resulting from the interaction
and fusion of North African Arabic, but with its
own dialect features outside the North African
group, and Siculo-Italian, covering two different
cultural strata" (Aquilina 1959, p.73, Preface)
Maltese is not mutually intelligible with any Arabic or
Italian dialect at a normal conversational level. Maltese
has developed very distinctive traits of its own,
especially in its development of a larger vowel system
than Arabic, and a consonant system that fuses the Semitic
and Romance origins (cf. Borg 1978).

There are various Maltese dialects spoken throughout
the islands., These are identifiable geographically.
They are marked by both systemic and realizational
differences in the vowel system and by similar but more
‘limited differences in the consonantal system., The main
systemic differences in the consonant systems are the use
of the /k/ and /2/ phonemes in some dialects, and the use
of only /k/ by other dialects, realised as [XJ] or as [q].
Other realizational differences involve more advanced
front consonants or more retracted ones, and various
realisations of the phonemes /h/ and /r/. The dialects
also differ in their suprasegmental characteristics.
These dialectal variations will not be dealt with since I
am concerned here solely with Standard Maltese, All of
the Maltese dialects are fully intelligible to the
speakers of other dialects, however linguistically naive
they may be.

 Standard Maltese is used by most of the people living
in the Valetta area (a very rough geographical area that

includes most of the nearby urban areas), It is widely



accepted as geographically-neutral and socially-unmarked,

1.2. The Influence of English on Maltese and on the
Speakers of Maltese

1.2.1,., Bilingualism in Malta

It would be fair to say that the Maltese are bilingual
to varying degrees, Every Maltese school-leaver has at
least a good enough knowledge of spoken Maltese-English to
be able to cope with life on an island whose largest
industry is tourism. A few years ago, a much more emphatic
and general statement regarding bilingualism would have
been appropriate. The tendency now is for the Maltese to
use less English than they used to., There are no longer
many permanent monolingual British residents on the island
subsequent to state policies regarding the British forces
who had been living there in influential numbers.

The importance of English as the second official
language after Maltese (having replaced Italian in this
role) cannot be emphasised enough from a sociolinguistic
point of view, It is not so much the actual degree of
direct influence on the lexis and syntax of Maltese as the
common usage of English alongside with Maltese in a
bilingual situation,

Maltese is used for most everyday affairs unless
English is needed during occupational activities such as
‘business arrangements and teaching. There is still a
large number of people who use both languages inter-
changeably in normal social and occupational interaction,
Both Maltese and English are used as official languages
for public administration., Maltese is the language of the
Church and the Law Courts; it is used as widely as
English in newspapers and broadcasting though not as much
in the wider sense for entertainment such as films and
the theatre. Its use in the Arts is growing. Several
local weekly magazines and journals are now being written



in Maltese - a situation very different from that of

only a few years ago. There is an increasing number of
children's books in Maltese -~ wusually adaptations or
translations from books published in English, e.g. The
Ladybird Books series, and there is certainly an increasing
amount of poetry, drama, and short novels written in
Maltese, There is, however, very little material available
in Maltese in the way of dictionaries and reference or
source books.

Maltese is used alongside with English in street
names and the notices in local clubs and organisations.
Road signs, however, are usually in English., Of course, a
great deal now depends on what allowances the Maltese
authorities are prepared to make to maintain a good tourist
trade. Such traffic, unless deliberate measures are taken
to produce contrary effects, will be favourable to
retaining both English and Maltese as the officially
acknowledged languages.

The situation could be termed diglossic. In all
spoken matters, Maltese is dominant. But English has been
maintained as the dominant written language, - except for
journalistic purposes and the arts where both languages
are used, This state of affairs is quite predictable from
the geographical situation of the island. The need for an
internationally-used language is essential., Historical
facts have been instrumental in the choice of that
language.

English has also had some direct influence on Maltese
in terms of word-importation. English lexical items have
been adopted by Maltese, some without adaptation but most
are assimilated, at least to some degree, to the Maltese
phonological and morphological system, At times, a more-
English version of a word exists alongside a more
assimilated form, This is the case especially with words
used for describing sporting events and technical auto-
terms, for example. Thus, we get words like English



1goal' with two plural forms:- /gowlz/ (sometimes /gowls/
in accordance with the voicing rulel) and /gowlijiet/;
both forms are used and accepted.

l.2.2. Language Policy in Education

English has for many years been the official medium
of instruction in both primary and secondary education,
In practice, however, Maltese was always used in state
primary schools whereas Maltese was not even taught in
private primary schools., Books for teaching subjects
other than Maltese were only available in English.

The language policy has changed in recent years, so
that in state schools, Maltese is becoming the first
written language, whereas both Maltese and English are
used throughout the primary classes in private schools.
Some books on subjects taught in schools are now available
in Maltese, but these are still restricted in number and
variety. It can be said then, that Maltese has recently
been used more widely to the exclusion of English both as
a medium of education and as a taught language. The
language situation is still in a state of transition.
Educators are uncertain about the desirability or otherwise
of a good command of either language at the expense of the
other,

It was hoped that bilingual fluency would improve as
a result of the acquisition of literacy in the first
language, Literacy in English has, for many years,
preceded or even replaced literacy in Maltese. Unfort-
unately, because of the sheer economics of the matter,
the standard of literacy in Maltese could not be improved
compatibly with the fast-changing educational policies
during and after secondary school level, The dilemma of
teaching secondary school children using English text
books and resorting to verbal explanation in Maltese has
rather unfavourable results.

1. See sections 3.5 and 9.7.
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1.2.3., The English Used in Malta

The English used in Malta is known as Maltese-English.
It is identifiable by a number of characteristics in the
same way as are other types of non-British English. The
phonetics and phcnology of Maltese-English probably mark
it more prominently than does its grammar and vocabulary
from any type of British English. To give just a few
obvious examples, /t/ and /O/ are not separate phonemes;
nor are /d/ and /3/; vowel weakening does not usually
occur in unstressed syllables - at least not to the same
extent as it does in Englishy; and the pronunciation of
specific words is influenced by the English spelling.
The rhythm of Maltese-English is also very different from
that of RP, Standard Maltese-English syntax does not
differ as noticeably from that of Standard English; but
the use of some lexical items is very specific to Maltese-
English (for example 'scope' being used as meaning "aim"
or "objective"), A description of Maltese-English is
outside the scope of this thesis. It should be noted
here that recent interest in the subject of Maltese-English
was stimulated during the 1976 Conference on Bilingualism,
primarily due to Dr., G. Broughton. It is a highly loaded
subject, especially because there is still a great deal
of controversy regarding the target standard of English
used for education, The very existence of such a
phenomenon as Maltese-English is itself still a gquestion
in the minds of many Maltese educators today.

1.3.1., The Informants

The near-non-availability of native speakers of
Maltese in Edinburgh constituted a serious problem in the
present study, when tape-recorded material was not
adequate., The main bulk of the general description and
auditory analysis, as well as of the data for the speech
synthesis experiment described in chapter 8 was based on
recordings of three adult male speakers and myself,



The informants are all adults with similar educational
backgrounds, living in the same area. They learnt to read
and write in English first., Their writing and reading in
Maltese followed by quite a few years., They are exposed
to a great deal more written English than Maltese,

Although their use of spoken Maltese vastly overrides

their use of spoken English, the reverse is easily the case
where the written medium is involved., They would all
unhesitatingly write fo me in English at any level of
formality and would probably choose to read the English
version of any official notice or document since such a
choice is still available.

Using such a small number of informants is, of course,
a very limiting factor when it comes to drawing conclusions.
However, I consider it quite valid to analyse data obtained
from four informants whose speech is considered acceptable
and non-deviant by other native speakers., It was important
to use more informants for the perception test discussed
in chapter 8, but that did not require the informants'
presence in Edinburgh and could therefore be done away
from the Phonetics Laboratory. '

My informants were not all available at the same time,

l.%5.2. The data

The data used for each section of the study is
discussed in the sections concerned,

l.3.3. Problems related to the Experimental Situation

There are two main linguistic problems created by
the experimental situation,

The first problem can be summarized by saying that
the experimental speech act is always an unnatural
situation., The second problem is related to the use of
a script, and hence the written mode to obtain data of



spoken Maltese, The influence of the written symbol
where it does not reflect the processes of assimilation
and neutralization cannot be ignored. This occurs
sometimes with Maltese newsreaders on the media who
consider it necessary to use unacceptable speech forms
as a result of hypercorrection, e.g. producing voiced
consonants in word-final position when these consonants
are always voiceless, and where the voiced form would be
unacceptable, The phenomenon of adherence to the written
symbol is increased by the relatively much smaller
exposure to Maltese in its written form,

One particular problem occurred when presenting one
informant with semantically anomalous but syntactically
and phonologically and lexically acceptable utterances.
Because of the strangeness of the text and because of the
lack of practice in reading aloud in Maltese, it was very
difficult to obtain continuous stretches of the utterances
in a natural, acceptable intconation., It was necessary to
construct this particular text to include all of the
possible cluster types (within the same syllable) as well
as sequences (in contact across syllable boundaries) and
consonant-plus-vowel type, within a text of a specific
length for a cinematographic study. Since I had
constructed the text myself and had familiarized myself
with it in the course of refining it, I had totally over-
looked the possibility of near-rejection by my subject.
The knowledge that he was to read this at his fast
collogquial speed under hot lights,in a cine-camera set-up,
also added to his difficulty.

The non-linguistic, technical problems occurring in
the course of my three years' work are too numerous and
incredible to mention, The ultimate of MacDonald's Law
was realized, If anything can possibly go wrong, however
unlikely it may seem, then it will, And it did,
Nevertheless, an adequate amount of data obtained using
palatography, spectrography, electrokymography,



visiographyl and speech synthesis is discussed,

l.4., Framework and Limitations of this stﬁdy

I know of no phonetic description of Standard Maltese.
Phonetics is a necessary basis for any phonological and
morphological study of any language. A study of Maltese
phonetics for its own sake is a valid study. In the
present study I am concerned primarily with the phonetics
of Maltese, although some aspects of synchronic phonology
of the language are dealt with because they provide a
necessary framework for looking at sounds in context.

Some of the generalizations that have been made in
the few pages on Phonetics in studies of Maltese
phonology are quite accurate and useful, but a great deal
has been assumed about the sounds of Maltese - usually
on the basis of its Semitic origin. The primary aim of
this study is to make explicit what has usually been
implied or assumed about several areas of Maltese
phonetics, I have approached Maltese as a language in its
own right., What I say about Maltese phonetics need not
apply to any other Semitic language at all; other
similar or related languages may be better dealt with in
entirely different ways.,

The study of Maltese phonetics also has a number of
practical applications., A teacher or speech therapist
who needs more information about Maltese Phonetics has,
so far, been expected to look towards the comparative
studies of Maltese and Arabic and Italian, This is a
highly undesirable state of affairs, A small number of
highly-welcome, badly-needed Maltese speech therapists
will be graduating this year, They have found themselves
at a loss very often in their clinical practice. They
are urgently in need of more basic phonetic information
than this thesis can hope to cover.

1. The study of visual patterns making use of a specific
set-up devised for this purpose and described in part 5,



My own research with the deaf has reached a stage
where a thorough investigation of the spoken language
must be obtained before any more work can be done
efficiently. Such areas as intelligibility of the speech
of the deaf and other linguistically handicapped children
and adults, remedial speech programmes (just to mention
two of the many uses) cannot progress without further
work in phonetics,

This study is meant to provide only the beginning
of a solution to these problems. Several areas explored
have not proved to be as useful as was initially thought.
This in itself is still an important piece of information.
If this thesis does nothing else, I hope it at least
stimulates more thorough and extensive work in this area.
It leaves many stones unturned: one of the main points
I want to emphasise throughout this work, Not many
answers have been achieved, but many questions have been
asked, I consider that a modest but useful beginning.



CHAPTER 2

Maltese Orthography and Maltese Phonetics:

Some Relevant Considerations




2. Orthography and Phonetics

This chapter deals with the relationship between the
orthographical representation of Maltese and underlying
phonetic facts, as well as the way the formulation of
orthographical rules has affected previous analyses of the
language, I want to point out the lack of correspondence
between the spoken language and the writing system.
However, my purpose is linguistic description and not
spelling reform.

2.1, The Present Maltese orthographical system makes use

of thirty symbols to represent the sounds of the language
(cf.figure 2.1) Twenty-four symbols represent consonantal
sounds, Six symbols represent vocalic sounds, Twenty-
eight of the symbols are single units, two are digraphs:
<gh> and <ie>., <ie>is not always considered as a
composite orthographical symbol (cf. Taghrif 1924, p.2).

The present orthographical system has been in use for
about half a century. Its foundations were laid much
earlier than 1924, when it was finally standardised Dby the
"Ghagda tal-Kittieba Maltin" (The Association of Maltese
Writers) - henceforth "Ghaqda" /a:2da/ in their Taghrif
Fug Il-Kitba Maltija (Notes on Maltese Writing) - henceforth

Taghrif. The reader is referred to Albert Borg's
Elementi per un' ortografia fonemica del Maltese (Rome 1975)

for a discussion of previous systems used, and a critical
discussion of the present orthographical system,

The formulation of the rules by the "Ghagda" (as

well as by previous authors) had far-reaching effects on
the outlook of subsequent writers on the phonetics and
phonology of the language. These rules will be considered
here in relation to these writers' statements or views on
the Maltese sound system. Some of the phonetic issues
discussed briefly here will be examined closely in the
course of this work, and the reader will be referred to
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Figure 2.1

Letters of the Maltese Alphabet and their phonetic

correlates
A, CONSONANTS
Phonetic Realization

Capital Small Word- Word- ; .

Symbol  Jymbol Initially Finally /__*voice /__ -voice
B b b D b o
€ c tf tf dg tf
D d d t d t
F £ f f v f
G g g k 8 k
G & d3 tf d tf
GH gh g h 7 4
H h g h g 8
H h h h h (R) h
J j . -
K i i 2 : i
1, 1 ) 1 1 1
M m ] m m m
N n n n n n
o ; 2 2 - 2

: a 3)
R r 1/ [ 3 (4/5) M
S s S IS Z S
45 t t t d t
Vv v v £ v f
W w w W w W
X X J § 3 f
Z Z Z s z S
Z Z ts ts dz ts

da

2e

3.

# means that a symbol has a zero value phonetically.
Thus, for example, <gh>>g except word-finally,

m and n are realized differently in some consonant
clusters. Thus,(ycm—>w /___f, v; @>q/__g, k.

For speakers with {r>-[4],alclis used for (rr) for
speakers with (r)-={da [r] is used for<rr).[r]and[r]can
occur as free variants in some speakers,

Some speakers have all three variants,

11



Figure 2.1 (continued)

B. VOWELS

(1) Monoahthongsl (ii) Diphthongs

Capital Small Capital Small

Symbol Symbols Symbol Symbol

A a Aw2 aw
E e GHU ghu
I i A aj
0 o} GHI ghi
U u EW ew
IE ie EJ el
Iw “iw
0dJ 0]
O'&‘a’:6 ‘ ow

1. Each of the first five symbols 'covers' two
phonemes, one 'long' and one short, and their
various realizations, The sixth symbol is always
realized by a 'long' monophthong that contrasts
phonemically with all of these ten vowel phonemes,
(See chapter 5 for the various phonetic realizations
of these vowel phonemes,)

2. AW / aw and GHU / ghu have the same phonetic
realization; AJ / aj and GHI / ghi have the
same phonetic realization,

3. For some speakers OW / ow and GHU / ghu have

the same phonetic realization,

12



the appropriate section in this thesis. I want to
emphasize now that, phonetic facts have been ignored as a
result of grammarians placing too much authority on the
rules for standardised orthography.

~ Figure 2.1 shows the phonetic values of the consonantal
symbols used in Maltese writing, together with a brief
indication of the sound correlates of the vowel symbols,

2.2, Principles for Maltese Orthography

In the Foreword to the Taghrif (cf. p.xi), the writers
talk about the need for a standardized orthography that
"corresponds to the grammar on which the Maltese
language is built; an orthography that does not
follow the ear, nor the orthography of other
languages (Italian or English); but that, as an
integral part of the grammar, uses the consonantal
and vocalic symbols required by that same grammar,"
(Taghrif, foreword, p.xii)
They comment on the inadequacy of an early dictionary
because it
"did not throw any light on the structure of the
Maltese word nor on the original root-forms of
the verbs since they were related to the

morphology of Italian which has nothing in common
with the structure of the Maltese Language."

The principles that form the basis for the standard-
ization of the orthography can be considered as quite
explicitly defined in the statements from the Foreword
mentioned in the previous paragraph.

The first three rules in the Taghrif, however, set
up even further aims for a phonetic/phonemic orthography
that are not always compatible with the primary ones:

Rule 1, Every consonant symbol in the alphabet must
represent one sound.

Rule 2, Every sound must be represented by one
consonant symbol, or shape,

13



Rule 3. Every consonant sound must always be
represented by the same symbol.

But:

Rule 4, Every consonant that appears in the root-word
- even if it changes its sound in the course
of further word-formation, must always be
represented by the same original symbol.

It is obvious from Rule 4 that morphological-etymological
principles guide the choice of symbols,

However, it seems that various authors have been
misled into thinking that no phonetic distinctions beyond
those represented by the orthographic symbols are possible
since the symbols are taken to represent all the
significant distinctions in the Maltese sound-system,

The belief is so strong as to lead to a fusion of the
concept of a 'letter' or 'symbol! with that of a 'sound'
such that these words are often used interchangeably.
Thus, Rule 5 states:

No syllable can be pronounced or written without
the vowel which forms its nucleus.

This overlooks words like <mgar> and< ltiema> which are
acceptable orthographical forms, even though the first
part of each word is realized phonetically as [im3J and
Cil] respectively. It seems that they are treated as
monosyllables because there is only one orthographic
vocalic symbol for the entire word.

2.3, The Written Medium Considered as Primary Mode

This concern over the written mode is discussed
also in Borg 1975:

"Una eccessiva preoccupazione per la lingua scritta
ha portato a mettere in ombra la lingua parlata,
cosicche solo pochissimi si accorgono, per esempio,
che nel maltese si trova una nuova forma verbale
composta della caratteristica della quinta e della
sesta forma insieme con quella della settima; o

14



che ci sono nuovi tipi di verbi deboli, fatto
questi quasi completamente oscurato dall'
inserzione dei segni grafici gh e h . Molti
sarebbero stupiti di sapere che nel maltese si
possono attualmente avere due vocali in posizione
contigua all!' interno di parola. D'altra parte
chi scrive ha sentito lui stesso asserzione
stravaganti come quella secondo la quale il
maltese e completamente regolare e non vi si
trova nessun' eccezione." (Borg Albert, 1975, p.2)

(An excessive preoccupation with the written
language has over-shadowed the spoken language

so much that only a few writers notice, for
example, that in Maltese there is a new verb form
made up of the characteristics of the fifth and
sixth form together with that of the seventh; or
that there are new types of weak verbs, a fact
almost completely overshadowed by the insertion
of the graphemes gh and h . Many would be
amazed to know that in Maltese it is possible to
have two vowels in sequence word-medially. On
the other hand, the present writer has himself
heard extravagant claims that Maltese is completely
regular and has no exceptions, My translation,)

The claim that the Maltese orthographical system
(based primarily on morphological-etymological principles,
as we have seen) is also phonemic has led to a great deal
of reliance on the orthography to provide insight into
the phonetics of the language by some authors, as well as
to a reluctance to admit sound distinctions not reflected
by the symbols, This attitude can be seen in statements
like:

"Some Maltese grammarians also make a phonetically
fictional distinction, otherwise unindicated by
any particular symbol in the standard
orthography ..." (Aquilina 1959, p.7)

It seems very much like a case of treating writing as the
primary mode instead of speech., There is a reluctance

to separate the written from the spoken mode, to make
statements about spoken usage that do not correspond to
orthographical representation, or to admit that some
orthographical symbols are simply relics of original
forms:
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"The ,.. pharyngalized vowels are classified as
special vowels to distinguish them from the
unpharyngalized ones, Such differentiation is
necessary to maintain the phonetic and histordical
individuality of the two sets; but it must be
borne in mind that pharyngalisation is so
weakened that although it is dialectally
perceptible in some of our villages and towns,
it is hardly perceptible in others." (Aquilina,
1959, p.18)

and

"Maltese, unlike Arabic, has only two spirant
h's, a weaker one and a stronger one,.,."
"the spirant h in Maltese has weakened its
sound to such a degree that it is hardly
audible..." (Saydon, 1958, p.l69, p.1l77)

This is an attitude that was adopted by dominant
grammarians of Maltese. The sound system was reflected
in the orthography to the extent that no further
significant distinctions could be made than those
expressed by the symbols chosen.

Thus we see that, although it is acknowledged in
various places that <gh> and <h> in words like <laghab>
and <deher> 'are not pronounced', there is still constant
insistence that they exist in some way, that they have
some subtle phonetic value, even if 'almost inaudible!
(Saydon, ibid) or 'hardly perceptible'! (Aquilina, 1959).

- Thus the phonetically non-existent consonants represented
by <gh> and <h> somehow constitute the consonantal
boundary between two syllables as is required by Rule 7:

There must always be a consonant between the
vowel of one syllable and the vowel of the
following syllable,

The retention of an orthographical distinction is
explained away as 'having an effect on the vecwel, namely
lengthening':

"Whereas the ordinary long vowels are always
stressed, those pharyngalised ... are always
long, even if they do not bear the main stress
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of the word in which they occur" (Aquilina,
1959, p.18).

It is not true to say that the historically-pharyngalized
vowels are always long. They behave like 'ordinary'
vowels, and their duration pattern depends on the same
phonetic environmental factors (cf. discussion of

vowel duration, 649).

Some of this confusion of phonetic statements based
on the written forms is also obvious in the Taghrif,
where some rather ambiguous statements are made, such as
the following definition and rule regarding diphthongs:

"In Maltese and the Maltese word there is no such
thing as a proper diphthong (that is, the sound
of two vowels in one syllable) except in the
splitting up of the long sound of 'a' into 'ie'
as in ktieb, bieb ... two letters that together
represent a single sound,

The others are nothing else but a combination
of vowels with one of the weak consonants, or a
combination of a weak consonant with a vowel in

a division of a word." (Taghrif, 1924, Part 1,
p.30)

and:
"Rule 43:

A diphthong occurs when the consonantal letters
j or w are joined to a vowel, word-initially,

medially or finally (In a syllablel)' (Taghrif,

Part 1, p.31)
Since, for the sake of graphemic consistency, etymological
and morphological requirements take precedence over
phonetic facts in standardizing the orthographical system
(cf, Rule 4), then no phonetic claims can be made about
the synchronic structure of words, The orthography is
not required to reflect the dynamic processes of
neutralization and assimilation occurring in the various
styles of speech, Therefore, it does not follow that
what is not represented in the orthography cannot exist
in the spoken mediumn,

17



2.4, The Prescriptive Attitude of the VWiriters in the
Taghrif

It is worth noting at this point the prescriptive
style in which some of the rules are written, Yet some
so=-called rules are nmuch more like an attempt to encode

the phonology of Maltese by way of its orthographical
- representation, and not merely a formulation of rules for
the standardisation of Maltese orthography. This can be
seen, for example, in the following, which are quite
clearly phonological statements.

Rule 10, In monosyllabic words, a short stressed
vowel must always be followed by a double
consonant or by more than one consonant,

Rule 11, At a syllable boundary, a long vowel is
followed by only one consonant.

Rulé 15, Only one syllable can follow the stressed
syllable in a word (i.e. only the final or
penultimate syllable of a word is stressed).

Rule 27. 'Tnen one or more letters are added fo a
word, the shape of the word changes: the
stress, the vowel and the consonant position
may change,

Rule 28, When a vowel, or a consonant followed by a
vowel, is prefixed to a word, the lightly
stressed or unstressed vowel is elided,

Rule 29. A vowel or a vowel followed by a consonant

suffixed to a word causes the elision of
the unstressed vowel in the second syllable.

2.5, Confusion Between Diachronic and Synchronic Statements

The bias towards the written mode at the expense of
the spoken mode is paralleled in the adherence to
etymological facts that, though highly interesting and
significant, underestimate the separateness of Maltese
as an independent language. The rules often confuse
diachronic with synchronic facts, It sometimes appears
that Maltese cannot be analysed and described in its own
right, These biases have led authors to underrate the
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autonomy of the existing, synchronic sound system in
particular and to ignore the phonetic characteristics of
the sounds used, irrespective of their origin and
historical development, It is assumed by the "Ghagda™
(cf, p.9) = from the rules referred to throughout this
section - that statements made about word origin must
also apply to modern usage.

The attempt to split the language into the Semitic
and Romance components for the purpose of comparative
phonological and morphological analysis . is _
justified by the fact that an explanation is thus provided
for several variant forms that exist in the language. On
the other hand, it is not in the least useful to extend
this split into the synchronic phonetic and phonological
analysis of the language., To do this would be to ignore
the harmonious amalgamation of the two components in
synchronic Standard Maltese, It could even imply that a
native speaker's ability to use Maltese is partially
dependent on his knowledge of Arabic,

2.6. The Importance of the Consonantal Roots of Words has

been emphasized by various grammarians to the point where
the role of the vowels is underestimated., The retention
of the same consonants in the same order in all related
word forms regardless of the lack of conservation of the
distinctive voicing feature is upheld. This favours the
immediate recognition of words as belonging to a
particular set of related words and is a great advantage
for the visual recognition of a great many words of
Semitic origin., Because of the stability of the
consonants in root-words and derivations, the role of the
vowels has been almost ignored.

",..1 grammatici maltesi tendono a esagerare
l'importanza delle consonanti rispetto alle
vocali., Queste ultime, si dice, hanno un ruolo
minore in gquanto '"segnalano alcune sfumature del
significato centrale espresso dalle consonante
radicali"," (Albert Borg, 1975, 3.4.4.)
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(eee Maltese grammarians tend to exaggerate the
importance of consonants in relation to vowels,
‘The vowels, they say, have only a minor role to
play: they 'signal shades of the central
meaning expressed by the root-consonants'.

My translation.)

The vowels in Maltese ?lay a much more important role
than they do in any of the other North African dialects
to which Maltese is related (cf. Alexander Borg, 1978).
Vowel patterns can be related to both phonetic and
semantic and morphological rules (e.g. verbal classes).
They do not occur sporadically or unpredictably. They
obey strict rules of harmony (cf., Saydon, 1958). Perhaps
the tendency to attribute only inferior status to the
vowels owes its origin to a number of factors including:

1. the more obvious importance of the consonants and
retention of the same consonants in semantically-
related word-forms, e.g.

<dghal> - <dahhal > - <dghla> =~ <dhul>
to enter to admit inlet entrance

2. the fact that only six vocalic contrasts are
represented explicitly in the orthography.

3. the historically lesser value of the vowels in the
original Arabic dialect.

This is emphasized in the Taghrif especially in
the following:-

"In Maltese, the word is built on the consonants

of the original forms: these consonants, usually
three, sometimes four, are therefore called the
roots of the word, and, by adding further
consonantal letters or by changing the vowels,
further word-forms - verbs, nouns and adjectives
- can be formed.," (p.33-343

"}e see therefore that (1) whilst in other
languages the roots of words are a combination
of consonant with vowel ... in Maltese, the
consonants alone do this work; (2) therefore
the conscnants must always appear unchanged
in any derivation of a word; (3) words that
are written with the same three root-consonants
are all related in meaning." (p.34)
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Alexander Borg's (1978) A Historical and Comparative
Phonology and Morphology of Maltese 1is an intensive
comparative-phonological study with a greater emphasis on

synchronic Maltese, His conclusion to a discussion of
the Arabic component of the Maltese sound system merits
an extensive quote at this stage:

"One striking fact emerging from a comparison of
the Arabic Maltese and 0ld Arabic consonant
systems is the substantial reduction that has
occurred in the consonant inventory characterizing
the former. In contrast with the 24 consonant
phonemes of the 0ld Arabic language, the Arabic
component of Maltese displays a core of 17 fully
fledged consonants (excluding / &, v and g/
which have a rather low functional yield). This
reduction in the consonant inventory of Arabic
Maltese is highly noteworthy in view of the
opposite trend evinced in a great many
contemporary dialects displaying an increase in
the number of consonant roles chiefly through
the spread of secondary emphasis."

"Even more striking in Arabic Maltese is its
large inventory of vocalic nuclei, amounting to
no fewer than 18, (though if long segments are
phonologically interpreted as combinations of
unit phonemes, this number can_be reduced to 5,
including (/i, e, a, 0, and uu~/). From the
diachronic standpoint, the large vocalic
inventory of Arabic Maltese is quite remarkable
since it amounts to nothing less than a complete
reversal of the situation prevailing in 01d
Maltese (or perhaps in the Arabic dialect(s)
from which Maltese developed)."

"Differences in vowel colour that were initially
allophonic acquired functional status, and
Maltese underwent ... (several) ... vowel
splits ... The increase in vocalic functional
roles characterizing modern Maltese was therefore
a direct consequence of the general reduction
in the number of consonantal distinctions
suffered by the phonological system at large.,"

"The most outstanding characteristic of the
modern Maltese sound system is, then, the
altogether innovative distributional balance
reached in the overall assignment of structural
roles to vowels and consonants" (My brackets)
(Alexander Borg, 1978, p. 79ff., 80, 81)

l. Borg uses uu as a symbol for the long

monophthong in words such as <fur>,
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Grammarians have ignored a synchronic description of
Maltese as a consequence of the thoroughness with which
they have retraced the historical development of the
language.

2.7. The Syllable is a case in point where synchronic

facts have been ignored in order to retain the original
consonantal pattern regardless of the historical
development of the Arabic component of Maltese words.
The following rules illustrate the explicit ignoring of
the phonetic and phonological features of the syllable
in favour of the orthographical ones., They seen to
express some orthographical harmony rules with no
reference to phonetic reality.

Rule 6, Two vowels cannot follow each other in the
same syllable, i,e, no syllable can have
more than one vowel,

Rule 7, There must always be a consonant between
the vowel of one syllable and the vowel of
- the following syllable.

Again, this is only an orthographic rule and the words
'consonant' and 'vowel' should be replaced by
'consonantal symbol!' and 'vocalic symbol! since the
following words can be pronounced acceptably in two
ways, with or without an intervening consonant between
the vowels:

<qgieghed > : /21 - jet/ /21 < et/
<kruwa > : /kru - wa/ /kru - a/

and since several words with a consonant-symbol
separating two vocalic symbols are in fact mono-
syllabic:

{laghab > £deher> £{taha >
flas p/ /de:r/ [ta:/

Further rules involving syllable division are discussed
in Chapter 4 , It need only be added at this point that
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the rules are formulated to refer to consonant and
vowel symbols but assume a simultaneous reference to a
definite phonetic entity corresponding to the symbols:

Rule 17. In disyllabic words, if the first vowel
is short, the syllable is divided after the
consonant that follows that vowel, i.e,
a short vowel is always followed by the
consonant that follows it in the same
syllable.

Yet most speakers would consider words like <dera?>
and ¢<mexa> to have their syllable division as follows

/de - ra/, /me —'[a/.
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PART 1II

SOME PHONOLOGICAL CONSIDERATIONS



Chapter 3

The Sound System of Maltese




3,1, Minimal Pair Lists of Maltese

It is convenient and economical to introduce the
sound system of Maltese in terms of minimal contrasts,
However, the distributional characteristics of Maltese
sounds are such that only a relatively small number of
true minimal pairs of words exist., Maltese words are
usually differentiated redundantly. Both a vocalic and
a consonantal difference in duration, for example, is
usually utilized in a 'minimal' contrast (See Chapter 6
- Duration, and Section 8,10.4, - Minimal Pairs).

In closed monosyllables, long vowels are always
followed by single consonants whereas short vowels
are always followed by geminate consonants or by
consonant clusters,

The list of minimal pairs below may, therefore,
give a distorted impression of the Maltese sound systenm
as presented, since some of the contrasts are very
limited and unproductive whereas others are of
considerable importance in signalling consistent
morphological and syntactic information.

The following, then, is a list of the minimally
contrasting sounds in Maltese, No further distinctions
are necessary in describing linguistically significant
differences.
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Phonemes

1 Pairs to Establish Vowel
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From these minimal pair lists the following vowel
and consonant phonemes can be derived:

/37, 112/, 1/, Jely Jeily Jal, fai/, [fof, [oi/y Ju/y SN/
Jiw/, /Jew/, /aw/, /fow/, /ei/, /ai/, /03/

Lol 461y L85 181y [RSs FBIy £2/, /nf, foaly FLL, fT/,
Vi /’5/, /dﬁ/’ L2y )y Vil 1355 /j/, mys Ml L35

I shall now deal with the problem areas that
confront the phonologist dealing with Maltese, The first
and most crucial problem is that of the criteria by which
certain sounds are included and other sounds are excluded
as members of a phoneme class. The second question
concerns the affricates and why /g‘/, /@5/ and /ts/ are
considered as three single phonemes in Maltese whereas
other stop plus fricative combinations are not., The last
phonological problem dealt with is the decision made
here to consider the elements that could be classed as
. diphthongs as sequences of vowel plus consonant. The
distribution of the consonant and vowel phonemes is
dealt with in chapter 4, section 4.7,and chapter 5.

2,2, Present and Previous Phonemic Analyses of Maltese

The minimal-pairs list shows a transcription of
Maltese words as any native speaker of Standard Maltese
would use if he or she were not aware of the conventional
orthographical shape of the words, This means that my
phonological system does not take account of any
morphological, lexical or syntactic considerations, It
therefore does not attempt to relate words to each
other on the basis of their derivation from the same
source, or because they have related meanings. For
example, in my system the following would occur:

29



1., <ktieb> /kti:p/ book

2., <kitba> /kidba/ writing (n.)
3, <niktbu> /nigdbu/ we write

L, <ktibta> /ktipta/ I wrote it
e <niktibha> /niktiba/ I write it
6. <gideb> /gidep/ lies

7. <nigdou> /nigdbu/ we lie

and so on.

This transcription differs from the phonemic or
archiphonemic transcriptions used in other studies
essentially by not maintaining and reflecting morpho-
phonemic alternations, The transcriptions of the words
1l to 7 above, in previous studies, would be as follows:

1 /ktieB/ or /ktieb/

2. /kiTba/ /kitba/
B /hiKTou/ /niktou/
L, /ktiBta/ /ktibta/
5. /niktiba/ /niktiba/
6. /gideB/ /gideb/
P /nigdbu/l /nigd‘ou/2

The difference in vowel representation reflects a
difference in phonetic and phonological evaluation,
The phonetic difference is dealt with at length in the
~analysis and description of vowels in chapter 5, Very
briefly, I consider the vowel in <ktieb> to be a
monophthong. I still retain a 3-way vowel contrast for
the front close vowels - and as stated earlier, I do
not differ from previous studies as to number of vowel
contrasts, However, at this point I will deal only
with phonemic identity and membership of vowels,

l. As in Borg, 1978, and in Krier, 1975, and others.
2. As in Aquilina, 1959, and others,
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The other variations in transcription
relate to the consonants., In this chapter on the sound
system of Maltese, I will be discussing consonant
phonemes first,

32,3, Phonemic criteria

The basic question which has been given a different
answer here is: Should sounds that alternate depending
on the morphological structure of the word be considered
as sharing membership in the same phoneme set? I have
given a negative answer to this question for the purposes
of my description of the Maltese sound system. I would
now like to show why my answer is different and yet, at
the same time why I consider the alternate phonemic
approach adopted in other studies acceptable for the
description of the Maltese sound system within their
different frameworks.

The discussion centres round the definition of a
phoneme and the qualifications that allow or disqualify
a sound from membership of a phoneme set. It concerns,
therefore, the relations between contrasting sounds of
a language and the implications resulting from saying
that two sounds are distinctive. It concerns the level
of abstraction one adopts.

First of all, I would like to consider very briefly
conventional phonemic criteria and to consider how the
sounds shown so far to be distinctive in Maltese meet
or do not meet these criteria. The three principles
adhered to by all classical phonemicists are (1) that
the various sounds used by a particular language can be
grouped together in such a way that only one member of
each group contrasts with one member of the other groups;
the sounds of each group are said to be members of a
vhoneme, or the "allophones'" of a phoneme; therefore
(2) there are always fewer ophonemes than there are
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varying sounds or allophones in a language and (3) the
allophones of each phoneme are conditioned by the context
so that they do not contrast amongst each other: their
differences can be predicted from the context. The
criteria by which sounds gain membership of one phoneme
rather than another are various, One such criterion is
phonetic similarity. The strict phonetic-phoneme approach
allows no reference to morpholegy (or indeed, any non-
phonetic criteria)Japart from whether a different word
results, in deciding phoneme membership., The word is taken
as a unit in which the phoneme operates., Any sound that
can be replaced by another and results in a significant
linguistic change, i.e. a different word, must belong to

a different phoneme from the other sound.

3,4, Levels of Abstraction

My analysis of Maltese sound patterns is based on =z
stricter phonetic approach than that used by other
linguists in deciding which are the significantly
contrasting sounds, or phonemes, of the language., The
justification for my decision lies in the rather unusual
purposes of this study: the applications to the Maltese
deaf., By deciding to do this I am claiming that the
native speaker's intuition-recognition about which sounds
are recognisably different is more directly relevant to
my purposes than are the linguist's awareness of
morphological relations, i.e. his knowledge that
different sounding words such as <ktieb7?, <ktibt>,
<kittieba» and so on, (/kti:p/, /ktipt/, /kit:i:ba/) are
all related forms, This knowledge has been made use of
by other investigators with different purposes.,

I am working at a less abstract level of analysis.
This concrete level accounts for the spelling of native
speakers of Maltese with only a limited knowledge of
Maltese orthography, whose spelling would coincide with
the accepted orthography only when this reflects a more
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phonetic representation., For example, the shopping-list
of a middle-aged educated housewife who is literate in
English but only semi-literate in Maltese, might be as
follows:

bajt for <bajd> [bajtl, but bajda for <bajday [bajdal
hops for <hobz> [hops], but hobza for <hobza> [hobza]

and so on. This means that to her no immediate relationship
between <bajd> <bajday and <hobz) <hobza) comes to mind.

My analysis does not present any problems of
ambiguity because there are nc two forms [kti:p] *Tkti:b]
or *[bti:hi] [pti:hi] that would have to be generalized
to a more abstract-phonemic /kti:b/ and /bti:hi/. It is
only the knowledge of the more abstract relations between
different words that allows the linguist insight into the
"root" or "base-form" as being /k -t - b/ or /b -t - h/.

The phonemes set up in the previous analyses
mentioned, violate the maxim of biuniqueness since
word-initial {k] in word 1 above, and [g] in word 3
above belong to the same phoneme /k/. On the other hand,
[g] in words 6 and 7 belongs to the phoneme /g/ according
to the same analysis. [t] in word 1 and [d] in word 2
belong to the phoneme /t/, whereas [d] in words 6 and 7
belong to the phoneme /d/, and so on, '

Obviously, this decision to opt for a more abstract
phoneme was made because the framework for the analysis
is one of comparative phonology, where a more abstract
unit needs to be postulated -~ a unit in a shape before
it is assimilated in real speech forms. It is a
convenient unit when dealing with more abstract relations
such as the morphological, syntactic and semantic. This
unit would have to be posited as a further stage in an
analysis that is removed from the phonetic., My purpose
here, however, is to show how the sounds in Maltese are
patterned and to refer consistently to the phonetic level,
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drawing generalizations that are only minimally abstract,
i.,e. abstract enough to distinguish between phonetic
differences that are linguistically different and those
that are not. It is therefore desirable for me to stop
at a more concrete or autonomous phoneme, The more
abstract morphophonemic level could still apply to my
analysis without having to go back again to start from
the raw phonetic data., In other words, a morphophonemic
analysis can still be made on the basis of the present
analysis.

On the other hand, the more general linguistic
approach to the phoneme concept allows the use of
morphological and other non-phonetic criteria in deciding
phoneme membership. This more abstract level of analysis
of the phonetic data into systematic phonemes (cf, Crystal,
1980, p.348) is close to an archiphonemic approach., The
neutralization of the veicing contrast is there explained
in terms of archiphonemes operating in those places’ of
non-contrast., This still leaves the more phonetic level
of analysis to be referred to to explain.the phonetic
processes involved, For the present purposes, voicing
and voicelessness are very important processes,

Both analyses allow a consistent transcription of
the word since the voicing harmony that is at the root of
all the differences reflected in the two distinct
analyses is obligatory. There are no two possible
phonetic forms of the transcribed words, i.e. sometimes
voiced and sometimes voiceless, This would have created
a problem that would have had to be solved by accepting
a more abstract phoneme than the strictly phonetic one.
On the other hand, for a discussion of morphology it is
necessary to have access to this more abstract phoneme
- and therefore to the analysis used in previous studies.
But the more phonetic phoneme allows very direct access
to the allophones of the language simply by reference to

L1

the context, The more abstract phoneme would need to
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refer to the morphemes of the language to rewrite the
allophones involved.

Throughout this thesis, I am concerned primarily
with the phonetics of Maltese speech forms, I will be
referring mostly to forms such as [kti:p] and I am in
no way concerned with the relations that this form may
have to words such as [ kidbet] , and so on, but with the
fact that only [db] or [tp] occur in Maltese and
never ’ [tb] or *[dp]. This nust be kept in mind,
especially in my analysis of the relations of elements
within a syllable,

3.5. The Obstruents

The main problem, then, in dealing with distributional
restrictions of consonant phoneme contrasts centres around
voiced and voiceless obstruents and can be clearly stated
as follows:

1. The contrast between voiced and voiceless .
obstruents which is linguistically significant does not
operate in consonant clusters or consonant sequences
within a word, although the contrast operates in other
contexts, The obstruents in a cluster or sequence are
either all voiced or all voiceless in harmony with the
last obstruent in the group. The other consonants fall
into two groups: (a) /l,m,n,r/ are not involved in
this since they can occur with voiced and with voiceless
consonants in a cluster or sequence; there are no
consistent voiceless contrasts to /l,m,n,r,/ in any
context, They do occur slightly devoiced in certain
contexts, but there is never any significant contrast
between the voiced and voiceless sounds (or, more
commonly, not fully voiced) - the contrast is wholly
conditioned by the context; (b) /w,j,? and h/ are not
themselves affected by other conscnants in a cluster or
sequence; only voiceless obstruents occur before /2/
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and /h/, but there is no other restriction. /h/ is
often voiced when it precedes voiced obstruents.

2. There is no opposition between voiced and
voiceless obstruents in word-final position, Only
voiceless obstruents can occur word-finally unless the
following word in the utterance has a voiced obstruent
word-initially and the two words are not separated by a
pause,

3.6, The Affricates

The next phonological problem concerns the
affricates.

‘Phonetically, there seems little reason for
considering /g'/, /dﬁ/' and /ts/ as three simple
‘unified segments, instead of sequences of two events
since there are other stop plus fricative combinations
in Maltese that seem to operate in the same way, for

example:

p + S k + 8 p-&-j 1-;+J" b+ 2 g + z

The distinction is largely phonological. It is partly
supported by the fact that the Maltese affricates

[qﬂ [dg] [ts] are characterized differently from the
other stop + fricative combinations in the following
ways:

1. The sound LS] does not have phonemic status in
Maltese; it only occurs as the allophone of /I/ when
{Y/ precedes vociced obstruents, If [5] were given
phonemic status here, it would be unique in the Maltese
phoneme system in terms of its distribution. (It would
never occur in a minimal contrast with (f/.) By
analogy, and to avoid the unique CCCC cluster (see 2
below), [?{] and [dS] will be considered as single units.

2. The longest releasing consonant cluster
permissible within one syllable in Maltese is CCC.
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The affricates under discussion also operate as single
consonants within a CCC cluster. If they are
considered as consonant sequences, this would add CCCC
as a possible releasing cluster simply to fit /Ff/

and /qs/ into the generalization rule, CCCC clusters
would uniquely consist of the affricates as part of the
cluster,

3., The article <il-> which assimilates with
dental, alveolar and post-alveolar consonants such as
/d/ and [f/ (called 'sunny' sounds) does not
assimilate to /ds/. Thus:

{id-dubbien> and  (ix-xemx) but <{il-gnien?
[id'dub:i:n] (1] en] fil'd3ni:n]
The reason for this is probably partly historical
(cf. Comrie, 1980).

L, The affricates can be geminated in the same way
as any single consonant can, and in the same places in
word structure, There is no gemination of consonants in
Maltese within consonant clusters.

It seems then, that the three affricates above
operate in the same way as any single consonant,
(Gemination is discussed in chapter 4.)

3.7. The Monophthongs

The main problems concerning the vowel phoneme
contrasts in Maltese can be outlined as follows:

The long and short vowel sounds (the monophthongs)
are only in opposition in stressed syllables. The long
vowels /iJ, 13y @85 @ty 03, u¥/ never occur in
unstressed syllables and therefore there is no 'long!
versus 'short' vowel contrast in unstressed syllsbles,

Ymen they occur in stressed syllables, the vowel
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phonemes can contrast with one another minimally,
although it is more common to have other features that
add to the phonetic contrasts., Thus in monosyllables,
short vowels are usually followed by geminate consonants
or consonant clusters, long vowels are followed by short
or single consonants, Short vowels do not occur in open
monosyllables, The distribution of the vowel phonemes
is not, however, restricted in non-final syllables of
multisyllabic words.

The vowels do not alternate in the same way as do
the consonants morphophonemically. Thus there is no
difference between my analysis of vowel-phoneme contrasts
and previous analyses. A more phonetic approach is
adopted in both, since the vowel-phonemes are not seen as
having the same type of morphophonemic/morphological
significance as the consonants.

3,8, The Diphthongs

The decision to give the second element of the
phonetic diphthong vocalic or consonantal status in
different languages has often been arbitrary, depending
mainly on the phonological distributional patterns rather
than on phonetic facts, Although the consonant-vowel
distinction is assumed to be fundamental, it is:

"based not on a consistently articulatory

criterion ... but rather on the function of a

particular sound-type in relation to the

syllable, vowels being syllabic central units,

consonants being syllabic marginal units.”

(Catford, 1977, p.l65)
Catford considers the distinction between such borderline
cases as /w/ and /u/, /3j/ and /i/ as clear-cut on
a temporal basis. Hence, the distinction is made on an
articulatory parameter, if time is accepted as such a

parameter,

In Maltese, /j/ and /w/ preceding a vowel have
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always been considered consonantal, whereas /ew/, /aw/,
Jow/, /ei/s /aij/, /0j/ and sometimes /iw/, along with
/i:/ ({ie)), have been considered as diphthongs. It
seens to me a preferable approach to the Maltese data
to treat the phonetic diphthongs as a vowel plus
consonantal /w/ or /3i/.

I consider that a strong case can be made for moving
the second element of the Maltese diphthongs from vocalic
to consonantal status. One reason for doing this is
simplification of the sound system, since 211 the Maltese
diphthongs are of the Vowel + R‘/j/ } structure.

Ve 74

/3i/ and /w/ never function as syllabic nuclei.
Their distribution is not limited to post-vocalic,
Theqefore, a consistent analysis would include the
& ;;; + vowel sequences also as diphthongs. Consider-
ing post-vocalic /j/ and /w/ as consonantal would
result in a reduction in the number of vowel phonemes,

A further argument for analyzing these sounds as
consonants rather than vowels is that like all other
consonants they can occur geminated, That is to say,
they can occur as the closure phase of one syllable and
can continue to the release stage of the following
syllable,

Since I am working within the broader framevwork of
deaf pedagagy, it seems highly desirable to opt for the
simpler system,
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Chapter 4

The Syllable and Consonant
Distribution in Maltese




4,1, The Syllable

None of the major contributions fo the theory of
the syllable (Stetson 1951, Jesperson 1950, Ladefoged
1957, Rosetti 1959, Malmberg 1963, Jones 1964,
Abercrombie 1967, Catford 1977) goes far towards an
objective (possibly instrumental) identification of a
syllable, It remains a fact that for most words, native
speakers agree as to what constitutes one or more
syllables, and what the syllable boundaries in words are.
These differ from one language to another but the
differences are, no doubt, relative to the syllable
structure of each particular language. I will not be
concerned here with the highly involved, though interesting,
theoretical issues regarding syllables since such
considerations will not be of importance in considering
the effect that segments have on each other in Maltese.

However, I would like to discuss the way the
syllable has been used - or not used - 1in linguistic
_analyées of Maltese, I shall first review what has been
said or implied about the Maltese syllable by previous
writers and then I will go on to describe the syllable
structure in Maltese .,

4,2, Rules Formulated by the "Ghagda' Regarding the
Syllable

The "Ghagda" 's treatment of syllables and syllable
division in orthography could be misleading because
synchronic facts are igncred in order to retain the
original consonantal shape and sequence in the word,
reminiscent of the historical development of the Arabic
component of Maltese words, As has already been pointed
out (cf. Chapter 2), the criterion used by the "Ghagda
is valid for orthography but should not form the basis
0of a phonetic or phonological analysis. The following
rules illustrate the explicit ignoring of the phonetic
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and phonological features of the syllable in favour of
the orthographical one. They seem to formulate
orthographical-harmony rules with no reference to
phonetic reality., ©Since no distinction is made between
the written and the spoken syllable, it could be assumed
that the two are being treated as identical (again
probably due to the actual formulation of the rules).
The rules regarding the syllable are presented below

(my translation), and discussed.

- Some rules, such as rule 5, seem specifically meant
to apply to both the written and the spoken language.
However, even these appear a little short-sighted, as
will be indicated. The statements that follow are meant
to clarify the issues mentioned in the rules and to
separate their application to orthography from their
application to speech,

L,3, The Application of the "Ghagda'" 's Rules to the

Spoken Language

(a) Rule 5 states: No syllable or word division can be
pronounced or written without the
vowel which constitutes its nucleus,

However, some words are pronounced with more syllables

than there are vowels in the written form:

<Msida? {ltaga'> {mgar> <rqag>
/im-sid-da/ /il-ta-qa/ /im-2ar/ /ir-2a:2/

(b) Rule 6:- No two vowels can follow each other in the
same syllable; or, rather, every syllable
can only have one vowel,

This is obviously applicable to the spoken syllable,

since, by definition, a vowel constitutes the nucleus

of a syllable; two vowels would therefore constitute

two syllables,

(c) Rule 7:- There must always be a consonant between the
vowel of one syllable and the vowel of the
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immediately following syllable.

Although no two vowels follow each other without an
intervening consonant when the vowels belong to two
separate succeeding syllables in the written word, never-
theless, some words - where <{gh> or <h) 1is the
intervening written consonant symbol - are pronounced
with two uninterrupted vowels, There are, however,
variant pronunciations of these words: -

{gieghed) { kruhay
/2i - et/ /kru - a/

Also, several words with <gh) or <h) separating two
vocalic symbols are, in fact, monosyllabic., Thus:

{laghab> {deher> <taha)
/lasp/ . /de:r/ oy

(d) Rule 8:- Double consonants are always preceded by a
vowel even if the words are Jjust
derivations of words with double
consonants, (even if the consonants are
no longer long - personal comment),

Rule 9:= 1In monosyllabic words, the final vowel is
always prolonged., (Only CV words are
used in the examples,)

Rule 10:~ 1In monosyllabic words, a2 short stressed

syllable is always followed by a long
(double) consonant or by more than cne
consonant.

These rules are applicable to the spoken form because

(1) as is pointed out in section 4.7.2 geminated consonants

cannot occur as a releasing consonant cluster; (2) word-

final vowels are always longer than non-word-final

vowels (see 6,5(id)) and (3) vowels in monosyllables are

redundantly contrasted in that we get VC: or V:C

(see section 8.10,4 on minimal pairs).

(e) Rule 11:- A long vowel is followed by a single
consonant at a syllable boundary.

This does not exclude the possibility of a long vowel
being unarrested at a syllable boundary.
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(f) Rule 16:- In disyllabic words: (1) The long or
stressed vowel must be in the first
syllable; (2) The long or stressed vowel
is separated from the following consonant.

There is certainly a tendency to divide a word into

syllables in such a way that, if only one consonant

separates the vowels, then the division takes place
before the consonant, giving a ...V=-CV... structure,

However, in the case of an intervocalic CC sequence,

it is still possible for the C; to act as the arresting

consonant of a long vowel, as, e.g.:

/e:l - bu/ £ ghelbu>
/ain = 2u/ < ghanquy

(g) Rule 17:- In disyllabic words, if there is a short
vowel in the first division, the syllable
is divided after the consonant that follows
that vowel; rather, a short vowel attracts
to itself the following consonant,

Several words are divided in such a way that the short

vowel of the first syllable in a disyllabic word is

arrested by the following consonant, However, I find
this is not always the case, In fact, the tendency is

to achieve a type of structural balance, Thus, we have:

{ mixja) /mij—ja/
but: <(dera) /de-ra/ and <(mexa) /mei[a/

(h) In fact, this may be the reason why Rule 18 below
holds up, rather than it being a simple matter of
stress:

Rule 18:~- In disyllabic words, with a stressed final
syllable, the syllable is divided before
the consonant that precedes the stressed
vowel,

Rule 19:- Words of more than two syllables follow the
same rules as disyllabic words as regards
syllable division, i.e. depending on the
vowel,
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(i) Rule 20:- A long stressed vowel is always followed
by only one consonant regardless of which
syllable it is in;

Again, this is applicable to the spoken form and is related
to the redundancy referred to under (d) above.
Rule 20:- Short stressed vowels can have two types

(continued) of stress : a full stress, or a sweet/
light or half stress.

Rule 21:~ Fully stressed vowels regquire two following
consonants,

Rule 22:- A half-stressed vowel needs only one
following consonant,

Rule 23:- An unstressed vowel also only takes one
following consonant.

There seems no reason for distinguishing between stressed,
half-stressed and unstressed vowels, since the differences
referred to concern vowel length, not stress. To handle
these phenomena, a distinction between syllable types
such as made by Abercrombie, 1964, is probably more
appropriate, The only distinction I wish to make, then,
is between a stressed and an unstressed syllable: a

syllable in HMaltese is either stressed or unstressed
of

Even if it is possible to identify further degrees

stress, these differences can be accounted for by vowel

duration, A long vowel is always fully stressed, A

short vowel can be either stressed or unstressed.

L,L, Neglect of the Syllable as a Unit for Linguistic
Description

o use has been made of the syllable as a unit for
linguistic analysis by previous writers on Maltese
except the "Ghagda'.

Aguilina (1959, and elsewhere) does not use the
syllable to identify vowel and consonant grouping. In
fact, he uses orthography tc determine the position of
vovels as initial, final and interconsonantal without
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any reference whatsoever to the syllable., Thus,
'initial', 'medial'! and 'final' indicate the position
of the segments in word, i.e. worc-initial, -medial
and =final, In cases where the orthography does not
show the epenthetic vowel, he dismisses it, Thus,
{mgar) /im =2a:r/ is considered as having a consonant
cluster with /m/ as the initial consonant of the
cluster and of the syllable, This is rather a misleading
state of affairs where consonant clusters are concerned
because no distinction is made between open and closed
syllables in the case of disyllabic or trisyllabic
words., Thus, a word with the structure CVlCVZ is
considered as having a Vl followed by a consonant
irrespective of whether the word is divided into:

Hoy - cu& or H#cve - v

The oﬁly specific reference made to the syllable is in
reference to stress and to the fact that no two vowels
can occur in the same syllable, This is a statement
made on the basis of the diachronic fact that <gh)y and
{h) originate from segments realised as consonants in
Arabic, Synchronically, in Maltese, they are graphemes
reminiscent of the origin of certain lMaltese words, such
as (gleghed) , (bluha) , etc. e do, in fact, get
words of a CVVC, i,e, CV - VC structure, as has just
been pointed out:

¢qieghed> /2i - et/ with a free variant /2i-jet/
{bluha> /blu -a/ with a free variant /blu-wa/

Borg (Alexander), in his article "lMorphophonemics"
(1975) also relates the clustering of consonants to word
structure and not to syllable structure to which, in
fact, he makes no reference, Thus he, too, considers
initial, medial, and final clusters with no distinction
between consonant sequences within a single syllable,
i,e, !'clusters'!, and consonant sequences across different
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syllables within a word, i.e. 'sequences'., For exanmple,
/ndr/ is considered as a CCC cluster, and is given the
same status as other clusters that can occur within the
same syllable though /n/ cannot, in fact, occﬁr as the
initial consonant of a consonant cluster within a Maltese
syllable,

One possible main reason for neglecting the syllable
in Maltese may be that several important prccesses such
as assimilation of voicing, place of articulation, and
lip-rounding (or rather, lip movement) are not restrained
by syllable division, However, it is important for any
phonetic and phonological study of a language to work
out the type of syllable structure and consider any
possible relationship it may have with other phonological
features especially segment duration, consonant clustering
permissibility and, at a different but highly relevant
level, rhythm,

Phonological studies of Maltese carried out so far
disregard the syllable as a unit within which consonants
and vowels function, It is assumed implicitly that a
syllable is constituted by each of the vowels in an
orthographic word, plus the consonants around that vowel,
What consonants go with which vowel is ignored. Consonant
segmnents are spoken of simply as word initial, inter-
vocalic or word-medial, and word-final, This seens to
indicate that "open" and '"closed" syllables are concepts
related to the last syllable (if at all) of a word and
not to any other syllable within a word.

Since I want to go on later, in section 4.7, to
discuss the distribution of consonants in Maltese
syllables and in lialtese words, I shall specify the
syllables that operate in the language and the syllable
structures permitted by the phonclogy of the language.
The sequence of consonants at the boundary of a
syllable will be referred to as syllable-releasing

—_——
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clusters and syllable-arresting clusters. These will
therefore include only some of the "permissible"
consonant sequences mentioned by Aguilina (1959) and
Borg (Alexander), (1975). The sequences of consonants
occurring at syllable boundaries with a division
separating some of the consonants from the others in
terms of the syllables they belong to, will be referred
to as consonant sequences,

Therefore, consonant sequences occur as a group of
consonants with no reference to the syllable to which
they belong, whereas consonant clusters are defined by
the syllable to which they belong. Segments belonging to
different syllables that follow each other will be
separated by a dash as in: CVC - CVC  /mar-tek/., It
will be assumed throughout that 'syllable'! refers to the
phonetic-phonological syllable and not to the ortho-
graphical syllable, if such a unit can be said to exist.

L,5, The Syllable in Maltese

The syllable in Maltese can have the following
structure:

bl EC VClC2

or (C)(L)(C)v(c)(c)

The syllable nucleus in a Maltese syllable almost
always consists of a vowel. The nasals /m/ and /a/,
the lateral /1/ and the tap/trill (see chapter 9)

/r/ function differently from other consonants at tinmes:
it is possible for them to be syllabic when they occur
word initially. This may be a speaker-oriented feature.
I have not been able to make any recordings of any
Maltese speaker using syllabic /m, n, 1, r/. I have
caught myself and other native speakers doing so,
especially when these segments occur word-initially in
discourse-initial position too, i.e. the preceding

state of the vocal tract and organs of speech is a
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non-speech, closed, "rest" mouth state, I hesitate to
generalize from such observations, but it does seem to
suggést the possibility of /m, n, r, 1/ or even one
or more of these, occurring optionally as syllabics.

4,6, Conclusion

It might be concluded at this point that it is not
necessary to distinguish the syllable at all in terms of
segment sequences since the syllable "owmership" is not
responsible for what happens to them, However, there is
one important way in which consonant seguences are
related to the syllable, This is their distribution and
grouping. The combinatorial restrictions that distinguish
syllable-initial from syllable-final clusters and each of
these from the combination of syllable-final clusters
with syllable-initial clusters when they occur word-
medially are discussed in the next section.
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L,7. Consonant Distribution

4,7,1, Data

In this section I want to present a clear idea of
the distribution of Maltese consonants in syllables.

Firstly, I will consider the distribution of single
and geminated consonants., Geminated consonants can be
treated as either long consonants or as consonant
clusters, In Maltese, geminated consonants function
like consonant clusters in that they can be arresting
consonants of short vowels as are consonant clusters;
whereas single consonants usually function as the
arresting consonants of long vowels. However, they are
like single consonants in that they cannot cluster
with other consonants, I am considering them here with
single consonants since I do not need to deal with the
way they relate to other consonants,

All the claims I make about permissible clusters
and sequences are illustrated, However, my views about
syllable division are based mainly on my own intro-
spection as a native speaker of Maltese and as a
phonetician.

4,7.2.Distribution of Single and Geminated Consonants

Figure 4,1, shows the distribution of consonants as
single and as geminated consonants., The phonological
rules of Maltese will be further discussed in this
chapter, All consonants can occur singly in word
initial-syllable initial position (figure 4.1.,
column 1), All consonants can occur in word medial
position, However, if they are strictly intervocalic
they always occur as releasing consonants of the
second syllable of the two syllables involved, Word-
medial consonants can only occur syllable-~finally
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when they occur in a CC sequence, or CCC sequence,
In this case, syllable division occurs to separate
them into C - C and C - CC (possibly CC - C),.
This is illustrated in figure 4 ,1, column 2, All
voiceless and voiced consonants except voiced
obstruents can occur in syllable final and word-
final position. Voiced obstruents can only

occur syllable finally when they occur ina C = C
group, i.e., preceding a syllable that has a releasing
voiced consonant, that is, they cannot occur word
finally., Thus, column 3 could in fact have empty
slots for all of the voiced obstruents if they
were also to qualify as word-final consonants., Instead
they are filled with bracketed items, Strictly
speaking, they are syllable-final single consonants
too.

No geminated consonant can occur word initially or
syllable initially because (1) in Maltese, the
geminated consonant din this position is alwaysl
pronounced with a very short vowel /i/, the epenthetic
vowel; (2) geminated consonants in all positions
except word finally have dual syllable membership even
when the first part operates syllabically. Hence it
is both syllable-final and syllable-initial and
therefore does not really belong to any one position
in toto, as a geminated consonant. However, since
word-initially, geminated consonants preceded by /i/
are different functionally from geminated consonants
in other positions, they are considered here as word-
initial, syllable-initial geminated consonants and
illustrated in column 6. But geminated consonants
never occur word-initially. No geminated /2/ /h/ /w/
/3/ occur in this position., ( / i__ ) This
is an additional reason for considering this position
of gemination,

1, Except for /m/ and /n/ if these are pronounced as
syllabics. '
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All consonants occur geminated word-medially and
word-finally. The exception /g/ is one due to a
phonological gap rather than permissibility. The word-
medial geminated consonant is another case of dual
syllable membership. Thus word-medial geminates
are never clusters, It is interesting to note that
listeners to Maltese who have not heard Maltese spoken
before often feel that word-final geminated stop
consonants are in fact word-medial. Thus,

/hap:/ CVEe ; is heard as CVe:V
This is probably due to the length and audible release.

Syllable-initial consonants are also word-initial.
Syllable-initial but word-medial consonants occur under
"ord-medial single consonants", i.e. Word-medial single
consonants are also syllable-initial. Syllable-final
consonants are also word-final consonants in the case of
the voiceless consonants and /my, n, 1, r, w, j, 2 /.

No voiced obstruent consonant (apart from this group)
can occur word-finally., However, these can occur word-
medially, syllable-finally - wusually in consonant
groups not intervocalically.l

Word-medial geminated conscnants are both syllable-
final and syllable-initial because they function
simultaneously, both as arresting and as.releasing
consonants in that these are the '"geminates" in the
strict sense of the ternm.

Although all the examples of voiceless consonants
(and my n, 1, r, w, j) occur both syllable-finally and
word-finally, the voiced obstruents do not and are
therefore simultaneously both syllable-final and word-
medial; they cannot otherwise occur syllable-finally.

1. /Y/, /&/ and /ts/ usually occur geminated or
in clusters,
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Empty "slots" are the result of (a) phonologically
possible but unrealized combinations,e.g. word-medial
and syllable-final geminated /g/ seems perfectly
acceptable .but does not actually occur; (b) alternative
phonological signalling, e.g. /t + qalleb/,

/t + hallas/, /t + warrab/, /t + jassar/ instead
‘0of geminating the first consonant.
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faltese words (in vhonenmic transcrintion) exemplifyin
the cdistribution of the consonant vhonemes in variou
syllable and worcd siructures.
Phon= Syllable Word Syllabie Word Syllable Geminated
eme Initial Medial Final Medial Final Lo
Single Single Single Geminated Geminated LA Nt
D vai=-tri ta-par-si da:ip tjap-pa hap: ip-po:-za
) ba-har se-bah zib-dia seb-bah sab-bat ib-bas=-tard=-jah
t te-la me-ta ra:t a:t-ta not: t=tel-1
d de-ra a:—dé id-ra a:d-da sad-dat id-dej-jal
d kel=-1lu ri-kep ra:k sak-kar hak: ik-xal-ma
g ga:=-la rijga ig-gang-na:t - - ig-gang-na:t
dog=-ma
2 7a:1l sa:=-2a sa:? ra?-2a da?: -
s sa?-si di-sa ra:s mas-sa hos: is-sai-si
Z zar-ou%a -a:-zel a:z-la bez-za raz-zan iia;ar—rat
f ezl de:-fa néa: raf-ja faj: ij- ar-rav
4 fe-lan ti=fel ja:f saf-fa saf: if-fit-ja
v ve-lu ba-va:r-ja taiv-la ir-rev:-ja dv:-jadz~a iv-ve-rid-fi-ka
ts  tsid-ja ir-tsi:tet bets-u'n a:ts:-tsa .mats its-tsap-pap
tf ot a:-2a wer;tj:a na;%{ sitf-t?a a:if: i@f-tjaf-las
dﬁ dje:lu re-dsa sidi-ra a:di—djel reds -dy a ldj-qzea-aet
n he-1lu da-hal ra:h bah-bar seh: -
o moh=ni a:-ma ra:m sem-ma om: im—mij“a
n na-hal a:=-ni da:n a:n-ni nen: in-ni
e li:-ma a:-la ba:l sel-lex hal: 11-1ivma
> re-ban ma-ra mair bar-ra mor: ir-ra:o=ja
w we=ra ta=-wi:=-la raw rew-wal rew-wan -
3 ja:=-ra a—juwla haj dei-ja? raj=3a -
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4.7.3, Consonant Clusters and Consonant Seguences

Borg (1975) presents three tables with separate
lists of what he calls initial, final and medial
clusters., As we have already seen, he doces not define
"cluster" and it is therefore not clear what claims
he makes regarding the status of some of his "clusters"l.
Since he gives no examples, it is unclear whether he
always refers to word position (hence "medial clusters");
or whether he sometimes refers to the syllable ("initial
and final clusters") and sometimes to the word. Whatever
the interpretation, Borg omits some possible combinations
of consonants into genuine clusters., For this reason,

I am presenting tables with possible clusters and I
will then discuss the differences between my tables and
Borg's tables, To ensure clarity, I will illustrate
every possible consonant-combination that I claim has
cluster-status, I will then go on to present word-
medial consonant sequences, the members of which belong
to two separate syllables and are therefore distinct
from clusters in my analysis of consonant distribution,

I will now present the relevant figures illustrating
all the possible clusters and sequences in Maltese, I
will follow these by some discussion and an attempt to
systematize the phonological rules that seem to be at
work here,

1. Whenever '"cluster" is written in inverted commas,
it indicates the use of the term in some other
work, where the distinction between cluster and
sequence as defined here is not clear or simply
not made,
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(i) Syllable-initial and Syllable-final CC Clusters

Figures 4.2 and 4.5 show as many of the
syllable-initial and syllable-final CC clusters
as I can find., There may be more, BEach table is
followed by one illustration of each cluster with a
gloss in English, Figures 4.4 and 4.5 (and 4.6
later) are a comparison of my tables with those of
Borg 1975. They show:

(1) syllable-final CC clusters not listed in
Borg but seen in my table;

(2) syllable-initial CC clusters not listed in
Borg but seen in my table;

(3) the four syllable-initial CC clusters listed
in Borg but not in my tables., Of these, I
cannot accept /mn/ and /ml/ as clusters in
my definition, i.e. as belonging to one
syllable, I could accept the other two but
cannot find any example of them,
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Figure L, K62,
Syllatle-releasineg CC clusters and Maltese words
(in pheonemic transcription) illustrating then,
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Figure 4.2 (page 2)

Syllable Releasing CC Clusters

p+¢C

ot ptantsa pittance

ok  pkejt I cried

ps psi:pes chicks

of pfa nal with a lantern

pf pfi:fen calves

ptf{ pH iitfen chicks

pts pts%:tsen finger-bread

p2 p2idja change

ph  pha:l like

pn pni:tsel brusnes

pl pla:tfidu calm

pr priitka serman

pw  pwi:ni SOrrows

oJ pla:ga wound

t+C

tp tpatti to pay back

tle tka:ken neels (of shces)

tf tfejt I switched

£2  t2id1 heavy

t thal:at to mix

tm tmi:m end

tn tnejn two

tl tla;:a hills

tr tru”f deaf

tw twejt I folded

t] tju'r fowl

¥+ C

kp kpi:pel hats

kt kta%:en chains

ks  ksu'r breakages

kf kfi:f hems

k[ kfa:if,en drawers

kt( ktfidna kitchen

kts ktsa:tsen pots

kn kha:l to become blue

km kmiim sleeves-

kn  knidsja church

k1l kliim words

kr kru¥a ugliness

v gwi:t quiet

k] kjas: noise

s+ C

sp spa:k string

st staha he was shy

sk ski:ken knives

st sfar he became yellow

32 s?a:2 alleys

sh sha:n hot

sm smajt I heard

sn sni:n teeth

sl sla:vatf savages

sT sra?t I stole

SW  swar walls (outside
W buildings)

s] sju”f summers

|

% G
fo fpcgt
ft ftidt
fk fiki:ren
fs fsi:t
£f fla:r
£tf ftfof:
fts ftsaltsa
£2 f?a:r
£ fhal2i
fm fmej:u
fn fni:k
1 £1imid :n
fr fra:k
fw fwi:ha
£ fjak:

+ C
Jo Jpak:a
It Ttuft
Ik fkoira
[s fsa:p
{r f{far

tf Y ajt
fts [tsaltsa
IK; fiet:

%a:l

fn fna
(m (mu¥n
n fni:at
f1l fldze
%y Jri:ix
fw o fml
£ fduzn
fo fbajt
§d jdiz:?
g fgerzuwm
v fve:lu
{d3 [d3ara
iz jzara
t +£C
tfp tfpa:r
tfk t{ki;n
e tf fu¥f

tfa t{hat:
tfm t ma jra
tfn tinidsa
tf1  t{la:midt
fHr t}ra:ret
?IW tiwiivet

ts + C
tskk  tsku"k

tsf tsfun:arija
tsl tsla:itsi

in a place
a little
tortoises
spoiling (child-
ren)
in a month
in a bow
in a sauce
poor
in my mouth
in May
rabbits
together
crumbs
perfume
hungry

it burst

beaches

sack

what did he find?
brim (pl.)

what a jcke!
what a sauce
filth

wnat did he say?
wnat did he tzake?
Simon

rumours

fishing line
beams :
thorns

the old

I'm fed up

jaws

what a throat!
what a vedil!
what happened?
what did he sow?

mist

he grew smaller
bows

I denied

chill

coal dust
bricks

rags

keys

branches
carrots
sauces



Figure 4,2 (page 3)

td bda:bat
og bganga:la

bv ovelu

vz bzar

bdg bdgirja
bm bmara

bn bna:di

Bl blantsu®n
br bra:djc:la
bw bwi:t

o] biat:

d +C

b dbabar

dg dgeddes
dv dvalja

dm dmidja
dn dnu”p
a1 diidk
dr draw:a
dw dwa:na
dj djufl
g+ C
sb gblér
gd gdivm
gv gverta
52 gzivra
“gdz gdz uts
&gn gni:des
g glazilen
gr  grivf
EW gwardja:n
v + C
vb vbanju
vd vda:l
Vg vgajt
vgads:a
vz vzib@za

v@i vd3a.*u

z + C

zb zbu"1
zd zdi:t
zg zgombru
zv zvelt

z zdzi:t
ziﬂ zmgndsa:t
zn zni:t
zl zli:d a
zr Zra:ben
W zwi:yf
zj zjaira

zd3 zdjizﬁr

# An interesting asxample where the voicing of /z/
the following consonants =

goats

with a double
chin

with a veil

pepper

running

with a woman

sides

bud

peef olive

pockets

ne grew white

blotches

to curl up (for
warmth)

tablecloth

bloodshed

sin

ointment

habit

customs house

shadows

big

bites

cover (blanket
island -
heaps

bulls

gallons
scratches
warden

in a bath
remains

I choked

in a cage

in a bead

in the icing

ears of corn
it increased
obstruction
aware, aroused
glass

worn out
flint
dimness
shoes
marriage
visit

glass

+
(o]

KEEELERLE

e ZHHPHEMN LD

L ]
ot
+
(o]

53R RO R R RO PO RO
HoON O l'r:{n

33 D KD kD
axgHHPD

dzbaira
d3d13t

dz gant
dsmi:l
dzni:n
dzli:t
diraj:a
dywiina:h
dy jufija

taj:a
2za:ri
o/ % i i
2fuWr
2bilt
2dumi ja
2zi:2es
tagit
2ni:pen
21lajt
2ras
2wi:
2ja:

i

htija
hikimt
hsaira
hii:f-
hfu¥na
hbejt
hda:r
hzi:na
hdzi:4f
h?artu
hme jt
hni:k
hla:s
hru:2
hwiinet
hja:r

poultice
new

giant
beauty
garden
quarrel
happening
wings
cowardice

frights
plants
baskets
peelings

I agreed
oldness
pigs
prostitutes
shirt

bells

I received
it grew sour
idioms
bridle

blame

I reigned
damage

light

fatness

I hid

he Dbecame green
tad

glass

1 oppressed him
I baked

gums

payment

fire

shops

cucumbers

nhas influenced
the only example I can find,



Figure L, 3,

Syllable-arrestir- £7 clust
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Figure 4 .3 (page 2)

Syllable Arresting CC Clusters

p+c
ot la:pt
DS haps
of masaip[
oh reph
+C
kt dlikt
ks a:ks
kf marakf
s + C
st lest
sk tosk
sf mahasf
s2 ris?
f+C
£t faft
fs ners
if mana:f
+ C
Jt moft
Tk lafk
tf +C

q’t hrig't

2 +C

2t la:2t
2s indals
2 mada:2f
h + C

as rohs
hj mara:hf
h2 dah?2

m + C

mp temp
nt domt
af Jemf
mn 2amh

I played
prison

he didn't find
victory

I buttered

famine

he didn't see
you

ready

poison

ne didn't feel
luck

shaft
half
I don't know

brush
lax

I went cut

I licked

equal

he didn't
taste

reduction

he didn't see
him

laughter

weather

I lingered
sun

wheat

60

w+C

fint
sink
tf ans
gant

2alp
salt
valk
fals
elf
polts
hal?
melh
kaln

art
hars
mada:rf

er?
2arn
karl

newt
dawk
hawh
awm

dawn
dawl

ajp
ajt
idejk
dejf
warajh
tajr
dejn
xejl

wall
sinic
chance
nocok

heart
sudden
stage
false
thousand
pulse
mouth
salt
calm

ground

looks

he didn't
turn

root

norns

Karl

death
those
peaches
swimming
these
light

pity

say

your hand
tender

behind him

she is jealous
debt
measurement



FIGURE L.k SYLLABLE RELEASING CC CLUSTERS (not incl,
in Borg 1975)
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Loa Th;s ;s[fa}usually, except in very careful speech.
2. This is often used instead of /p2/in colloguial speech.
3. Only in /tsfun:arija/ which is usually pronounced[ﬁsun:arija]

61



FIGORE 4.5 SYLLABLE ARRESTING CC CLUSTERS (not
incl. in Borg 1975)

clalp| bl k| s|F|[]| T &[b]dalaq|v|z]|dz] 2|h | m|n
P
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ts =

N I

N i

q | =

3 %

i =

?] it =

m ik &

G PL

wl [ wt]wid k] ol okl |
J 1jet it ki o fin it

1, See Footnote 1 under Figure 4.4
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(ii) Word-Medial CC sequences

Figure 4.6 shows CC groups that occur word-
medially in Maltese. Syllable division dismisses
these groups from qualifying as CC clusters, From
this, it is immediately clear that there are not as
many combinatorial limitations on CC sequences as
there are on syllable-initial or syllable-final
clusters, Examples of each possibility follow the
table., In addition, examples of word juncture CC
groups are given to show that there are very few
combinatorial restrictions of consonant sequences
across syllable boundaries, It is possible that some
of the gaps could be filled by words already in use
in the language but which have not come to my
attention.

Figure 4 .7 is a comparison of my table of
word-medial groups with Borg's word-medial clusters.
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g
s and Maltese words (in vhonenic

illustrating them

Word-medial CC sequence

transcription)

FIGURE L.6A

s e e ot b b e P TS
S e S R R I B R e e T e I e e
disieai e el R I e R T | e e e
T N ERREE S RIS

(IS A o I A B s B R e e s B P ﬁ

L — L
£ ] Bl B R 5 LRI 3 B P R et is

R A Y I e S e
clals] Tulg]e R B e e
P L ) O O R RiEiE Rl

A M IR el L R T T 8 e sty L sk B LT S ERE e - A
I o ARSI s i [ e B P ] B B
T B M SR TR e s D2 el ot i
o R B IS T Y I
- P o ot b el 10 et 2 e
E IEENEECEHEEEEEE
o _ S ) G IO B = [0 o et e I
SR e R ORI e e
| &2 [ bass IO 1 :H_ S T B e .ﬂ..J._ = =
ol |slglwlolelsSl LV T T Telslslslsls%] <
B = A T e e a2 e et e e 2
Salz0 =l = S I EE R
wlml ] 2lglay] e 5 o P e R S R =
TS B (o e s o el =5 & =
aT L e e AR LS R R '

- o ] x| viu|v—s]sd G| B D ob 5| N “banay o Sl sl Bl iy

(S

obably
language.

pr

-

ion,

imited din dts distribut
6L

is very 1

because of its recent introduction into the

1. These are analysed as belonging to different syllables
This

2.




Figure L.6A (page 2)

dord-Medial CC Seguences

t + C

tp
tk
tf
t2

th
tm

tl
t>
tw
tJ

k+C

s + C

sipta
{ipka
l:psa
timp(u,
capt]idp
tip?a:
sepha
tapnun
tiplak:a
tipri:tka
tipjaina

jitper:et]
titker:ah
titfildf

jit2a:l
jithol
ritmu
titnia
titlop
lit:ra
titwa:l
titiidr

milepi

tiktep
tiksi
tikfidn
mikfuf
tf ektf ek
tikha:l
rakmu
rokna
taklidf
Jjokrop
matikwidj

tik3idl

jispa:ira
jisten:a
jisker
jisfa:r

tis2i
tishet
tisma
tisnidt
basla -
tisra?
Jiswi:t
tisjidr

I found it

net

hard

she teases him
clapping

don't stay
rising

they tainted it
to plug

you preach

you plan

he exposes

you grimace

dont't switch
off

it grows heavy

he goes in

rhythm

you fold it

you pray

the letter

you grow tall

flying

(from 'mipki',
nissed)

you write

you cover

burial

uncovered

to shake s.th.

you grow blue

embroidery

corner

compliments

he moans

it isn't very

hot
measurements

he shoots

he waits

he gets drunk

he grows yellow
(pale)

you water

you curse

you listen

overbaking

onion

you steal

it grows black

cooking

€5

f+C

in
f1
fr
fw

£]

jiftal
tirkigr
jofso?2
jiffel
tfiftfi:2a

nif?agr

-tifhivr

nifmu
jifni
Jjiflet
jofro?
tifwi:h
ifjen

tifaiira

fo{na
tiT1idl
tifra?
tifwilf
ijji:h

.t + C

tp
i

tls
] £
t{h

ts + C

tsm
tsn
ts]

b+ C

bn
bl
br
bj
bd
bz
bd

d +C

dm
dn
dl
dr
dw

dj
db

patf pidyf
2atf tu

jitjki:n
it}sma
it} fna
nitfhat

ib:altsma:t
tartsna

ankgjain

tibnidf |
dublet:
tobrom
abjat
ebda
tibza:
zib@ja

a:dma
ridna
tidlek
tidra
tidwi

2ad ja
tidbi:1

he ovens

remembrance

to break an egg

he confuses

a tender bladse
of grass

I become poor

praise

we understand

he wears out

he maims

to divide

perfume

finer

to burst
he buys
obstacle
the edges
pleasure
he throws
turn over
(clothes)
fork
tacking
you choke
dontt toast
he grows old

chatting

to break

he grows
smaller

bodies

galleys

I deny

embalmed
docks

elderly

don't
skirt
don't
white
none

don't
bead

build

twist

te afraid

bone

we wanted

you grease

you get used to

you dress a
wound

an errand

it withers



Figure 4,64 (page 3)

g+ ¢C

4l gemgmu
gn ma:gna
gl in§liis
gr tiJgra
zw rigwart
gb tigber
gd tigdenm
gv tigverna
gZ jugza

v + C

.vn venvau
vl ta:vla
vr ba:vru
vi tivjadz:a
vd tavda:
vE Jivega

VZ avza:h
?ds a:vd;u

z + C

zm jizma:za
zn razna

zl izlo?

zr tizra

ZW E2ZWer
zj izjet

zb jizbalja
zd tizdi:t
Zg tizgar:a
A jizvojta
zd nizdsa

d + C

dzm tid:ma
din a:dinita
dzl a:dilu
dir tidiri
aw gediwid #ja
dz j midz jup
ds; b tidjbor
did tidididm
ds z midjzus
2 +C

2p ti2pa

2t talta:
2s salsi

2f a2fel,
2f taz2fidr
2t tazlyy 1t
2h ta2?hilp
2m almidl
2n da2na

21 ta2li

2r talra:
Iw alwa

23 ta2iils
2b tazbel

they grumbled
machine
English

tiger
regarding

you grow

you bite

you rule

he accuses

they fling
plank

collar turnover
you travel
don't trust

he chokes

he warned him
he squashed him

he goes mad

discipline

slide

you sow

to wrap

more

he errs

it increases

you go out of
time

it empties

weaving

you collect
she kneaded it
they hurried
you run
confusion
respected

you collect
leprous
sheared

from 'tip?a', to
stay

don't cut

ask

lock

peeling

lopping

impudence

breeding (of lice)

heard

you fry
don't read
better
measurement
it matches

ta2di

mo2zi:s

tahti

tahkem
tansil
jahfer
jinfi:n
jahlar
jihma:r
Jjohno?2
tohlo?
janrap
lahwa

tanjilr
tahbdi
tihda:r
ahzen

timpa:na
imta:ten
imkisn
hamsa
2amfu”t
tomfot
imtfary ar
imtsaptsap
im2a:r
imha:r
do:mna
timla
timrat
limwi:t
kamjuWn
timbot:a
mimdu®t
gemgemn
imvenven
e:mzu
imdsi:ba

tinptu
tinten
tinket:
tinsa
tonfoh
tonfor
tintfensa
tin%afel
jinhap
inmar:at
ki:nlu
inrab:i
tinwidr
tinjo rah
tinbot:a
jindahal
jingan:a
invel:

you run an
errand for s.o,
dirt

it!'s not your
fault

you rule

don't wash

he forgives

he grows fat

he ill-treats

he grows red

he chokes s,o.

you create

he escapes

the brothers
(sisters)

you hide s.th.
you grow green
you store

maccarconi pie
sSheep

nowhere

five
hedgehog

to comb
dripping
lamed

if only!
limpets
medallion
you fill

you become ill
death

camion

you push
lying down

to grumble
flung

he winked at him
behaviour

she
you
you
you
you

teases him
smell!

take offense
forget

blow

you hang (clothes)
you incense

it can be locked
he is loved

I make s,o, ill
it was (for him)
I breed
blossoming

he ignores him
you push

he interferes

ne cheats

spirit level.



Fizure 4,64 (page 4)

nz
nd3

wn

WD
wd

tinza
tindjibet

alpaka
tilta?a
alka
helsi:n
telfa
alfejn |
baltsamilna
til?a
melha
jilman
kelna
Jilwdi
taljo:la
albumidna
soldi
salvatf :
ilzaj:ar
aldsehra

orptu
artab
Joirku
Jjersa?
jerfa
Jirfofta
artfipri:t
irtsi:tset
jor2ot
Jjerhi
tarmils
2arnidta
arlotf
irwi:h
irjuWs
a:rbi
tordom
argument
serva

jirzah
Jerdsa

awtu¥r
tawkom
bewsa
sewfu
taw(a:ta
awt] i
dew?uh

imrewha
tewnidn
tawni
tawluh
awra:ta
tewba
sewdu

you undress
you are attracted

type of goat
you meet
alka

freedom

loss

for nothing
balsam

welcome

salt (met.)

ne notices s,o0,
we had

he twists
pulley

albumen
pennies (money)
savage

a small sheet
algebra

tie him

soft

they rub (wash)

he approaches

he 1ifts l

he rises

archpriest

farms

he sleeps

the colours run ’

don't throw away

octupus |

watch

souls |

heads

Arab |

get buried |

argument |

it was useful [
i

for . e
he feels cold
he repeats

author
they gave you
88

they ruffled s.th,

picnic

Gozitan

they let nhim
taste s,.th,

fan

twins

they gave me

they lengthened it

gilt head

penance

they blackened
s.th.

67

wZ
wd5

<
+
Q

CatntCicantaCat,,
RSO0 E od

jh

dz ewza
taquu

it:ajpja
bejta
ajkla
dajsa
dajfidn
tajju

“lajtfi

dej2a
ptejha
ajma
tajnu
be jUdk
tajru
tajwa:n
tajba
tajdu
bejzu

nut
you twist

he typed

nest

2agle

boat

weak

you live
laity

narrow

a little yard
ouch! (hurt)
you help him
governorsinip
they flew s,th.
Taiwan

good

you say
corpulent



FIGURE 4.6B

CC sequences across words and the Maltese words (in
phonemic transcription) illustrating them

of sa:pfa:na:l he found a lanter:n

oW sa:pwarda he found a rose

ol sa:pmara he found a woman (wife)
k? takZampi:na he gave you a bell

sf has:{adi’na he felt a monkey

sy has:t{ana he felt a plane (tool)

by} ja:fproverbju he knows a proverp

s marathfsa:bi:h he didn't consider it beautiful
jg' mara:J@fa:r he didn't see it clearly
tf 2 mara:t( 2arnilta she didn't see an octupus
tfm mara:t{martel: she didn't see a hammar
tfn mahat| nasplsg I didn't talte a fruit (like plum)
tl maleiltf lumida I didn't eat a lemon

tfr makiltfrum:i:na I didn't eat a pomegranate
Yow marajt[wanda I didn't see one

o | mari:tf jahdem he didn't want to work

2k sa:Tkarots:a he drove a car

2ts da:?tsun:arija he tasted a carrot

2g da:?gami:na he tasted a turtle dove
v daha?vilment he laughed vilely.,

?QE da?dzellewza he tasted a walnut

hp ) tazhpa:lju he gave him a fan

htf ra:ntfu%if he considered him an idiot
hts ra:htsop: he saw he was lame

hg tashga:mi:ma he gave nim a turtle dove
hv ra:hvilJli he saw he was mean

hd3 ta:héjewza he gave him a hazelnut
1 hal:tfa:r clear vinegar

1lr id:el:ri:sa? the shadow is approaching
1g d3ol:gandot: in the pot hole

WD rawpastarda they saw a cauliflower
wts rawtsop: they saw a lame man

wJ sawjasal he can get to this point
wg rawga:mi:ma they saw a turtle dove

wv rawvojt they felt an emptiness
jts rajtsop: a lame shepherd

ig majgeriif: he doesn't confuss

iv majvarja: it doesn't vary

j@i majdbiupf[ he doesn't bring

tso matspitatsi a pile of exercise-books
tst gotsto2op many holes

tsk matsikarti a stack of papers

tst matsfigol:i a pile of easter cakes
tsf matsfwi:k a neap of thorns

tstf gotstfwi:tf several idiots

ts2 gots2ta:tes many cats

tsm gotsma:gni many machines

tsn gotsnahal many bees

tsl gotslinef many chandaliers

tsr gotsramel a lot of sand

tsw gotswirdi:n several cockroaches

ts] gotsja:li

scalding (collog.)



FIGURE 4..7.

Summary of the differences of consonant seguence and
cluster classification between Borg 1975 and the present

ool tTuls{s|f]yltsloldals]viz]lae 2| nlm|nlt]~
Vol Vel Pl T 1 1 TiVel ol il m
!_t k! - DG | ] Ze2 Venl tm ot [ e
é k %/; r;tﬁ - (k§/ X /ﬂ} x | 0 b i Vs kn?ﬂ{ o
K r;Pé/gﬁiz;kL - f;; an | ?53 (st fsm sa st /s
HAEGAAHonEEERENNC AR N
[ g /J’E (Lk/./ - VY Vv E/_fi/x i E/gn /[g /(.
;'[Jj'i/x’g{!x xfgfr’x —~ : /x/ / /gg
Et 1 l 1 |- . | ? xi X
b | | | | —sal 7 /x?@gj 4 ?kn/ﬂ/gr
| d | = é ' Vau| =V ¥ i i ? 'Gﬂ%h/ﬂ‘ﬁ
a1 BEERAOESaa s Lol 5 [n
MEN BERSAOERCEERNAL
2 T | T T T VaxbVaaV/xe V| =Vx | ol znf 2l [ 2r
] | L | B a7 (x| | Vs fadatla
2 1« el o) x Vip x| Va4l /x — Vx /'fm;/?ﬁ 2 {2+ (2
PRBESACSIERSa aapseane
g 0 e e e (O e B e 0 Y T B 5
n [ x [ ntindnsd x [of] A% [x nding|x ineindgin2]wh| x| = | x
DRI RO ARY, ithjtsfta; "j"i"?t?cf'z_["y%é_—
iwxx xx|x‘,)s' uxx ' x| x | x rp)‘*éf“x,
L. .irix ix L% lx ix[ X i | x Ek i | ix i L X |x E—;; xg x;x_?

Sumnary of different classifications - Borg 1975 and
the present study.

(1) Borg's Medial "clusters" (i,e. seguences) are written
in, e.g. /pt/ , /ps/, etc. 2) Borg¥'s Syllable-Initial
clusters are indicated by / ; Borg's syllable-Final
clusters are indicated by Z1 3 (3) is considered
as a word-medial sequence in my study. t 1/, /t w/ and
/gd / are not included in my classification,
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4,7.4.Classification of consonants according to their

combinational restrictions

The clustering of consonants within a CC releasing
or arresting structure is very flexible for almost all
consonants, However, in talking about syllable
structure, and, specifically, consonant clusters, it
seems useful to use the following consonant
classification or groupings because of their differing
distributional restrictions:

1, The potential syllabics - /m/, /n/, /1/, /r/
2. The semi-vowels - /w/, /i/
3. The voiced obstruents:-

(a) stops - /v/s /4/y /8/

_EE% Egz gﬁ%gﬁgigzs _/v/7 /z/ /§/ (the allOphonetj] )

L, The voiceless obstruents:-

(a) stops - /p/, /t/ /k/
(b) fricatives - s p /f/, /j/
(c) affricates -

5. The "isolates" - /2/ and /h/.

The Jjustification for this grouping should be clear
from the clustering possibilities and restrictions
presented in figures 4.1 to 4.3,

In accordance with the strict rule that determines
the harmony of a consonant cluster in terms of voicing,
consonants can cluster together only with members of
their own group in the case of groups 3 and 4 (the
obstruent classes). No inter-class clusters can
occur, No group 3 and 4 consonant sequence (not just
clusters) can occur unless separated by a pause.,

Occasionally, some devoicing of /m/, /n/, /r/ and
/1/ occurs (see section . 9.3), These consonants are
classified apart from the members of groups 3 and 4
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because, although they sometimes participate in the
voicing harmony rule, they are not restricted in the
same way:s they can cluster with members of both
groups., Neither do they have the same flexibility in
clustering as these sounds have. /2/, for example,
does not occur preceding /k/ or /j/ or /n/.

/n/s /n/y /1/, /r/ can occur as C, only in
syllable-final CC clusters; din word-initial
position they can function syllabically or are preceded
by a very short epenthetic vowel /i/. |
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L,7.5. Word-Medial CC Sequences that do not occur

Some of the 'empty' word-medial CC sequences
are similar 1in that the two phonemes are very close
to each other in terms of place of articulation and in
stricture,

1. Labial stops or
approxXimantsi- p +m Db + m b+w p+w W+ D

2. Alveolar fri- _
catives:- j+ s s +J- (usually realized j:]
in any position)

However, some consonants are simply not very productive:

/g/ Thus we have no: 1+ g
J +8
b+ g
W+ g
2 + g
h + g ipossibly for othef}
d5 + g reasons
/dj/ d + g {.possibly for other}
reasons
dg + v
1 +
h + g?
J =+
gt
i t] +
/Y / f+$
g i
tf +n
é: ¥ 1
f o+
g: + W
+J
h + tf
1+
S + g’

Other '"odd ones out" are v +my, m+ v, j+v =
possibly /v/ cluster difficulties-and h + p.

72



It may be important to note that some groups do
not work out both in their voiced and unvoiced
"yersion" and as first or second element, Thus, there
is no:

(1) £ +p v + b
+ f b+ v

(2) k2 2g
2k

(3) wp bw
W

(4) vw
wv

(5) 1Yy
F{l

(6) &%
djg

Yet many of these operate as word-initial clusters,

In general, therefore, it can be said that the
groupings that are permissible as syllable-initial
consonant clusters can function as well in word-medial
consonant groupings ((a) below), whereas those that are
not also syllable-initial clusters are unlikely or
non-permissible as word-medial groupings ((b) below).

L,7.6. CCC Clusters and Sequences

(1) Borg'!s list of CCC "clusters"

The following is the list of CCC clusters as
given by Borg (1975):

(a) Initial Clusters:
spt spl st? stm str spr stf jtr zbr
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(b) Medial Clusters:

spl str skr stl

ftr Jmf

rpr Tt wtr vkr 2Bl »dn rgr rin WX
rtsj

1b1 ldr lsn 1mt

2bl  mpj ﬁﬁsm X

ndb nth ntr nkw n?l ndl _ ndr ngw

(¢) No final CCC clusters,

(ii) CCC clusters beyond the initial clusters
listed by Borg above

Several other clusters beyond the initial clusters
listed by Borg above actually occur in Maltese words.,
Fig.4.8 p.78 1s an attempt to extend the above list to
cover more possibilities, However, there are no
medial CCC clusters according to my definition, since
there is a tendency to split up all word-medial
consonant sequences (even CC) to allow a closed syllable
to precede a consonant released syllable, i,e, VC - CV
seems a more preferable structure than VCC = V or

V - CCV , This occurs even when related words consist
of the same CC or CCC cluster.

B8 ftraj-na but m;f—tri
ZtiJl but mai-tuwl.

CCC clusters only occur syllable-initially (and
word-initially only) in Maltese. A formula that would
reflect the structure of a conservative estimate of
possible CCC clusters would be as follows - on
condition that the obstruents harmonize with each other
in voicing:

Cl 02 05
Fricative Oral Stop or Any consonant but
Labio dental usually a sonorant
fricative
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However, CCC clusters are not very common in Maltese,
The examples:-

(la) /s/ + /p/ + /t/ (1v) /s/ + /t/ + /£/

/n/ /2/
/1/ /n/
/r/ /r/
/3/
(1da) /s/ + /£/ + /1/ (1c) /s/ + /x/ + /£/
/2 /r/
/w/
137

(2) Jz/ + Mo/ + /xf
/d/

(3) /{/ + /o/ + /x/
/t/

These clusters are exemplified in the following
examples:= ‘

(la) spta:r (1b) stfajt
spna:r st?ar:iJja
sPlenguWn stmajt
sprej stramp
spje:ga

(lc) skfajna (1d) sflask
skra:pan sfrat:u
skwer:a
skjaf:

(2) zbrij: (3) _jpruwn
zdraj:a:t h(trajt

These examples do not include cases in which C, is a
labial stop; nor does it account for all the fricatives
as Cl » the oral stops as C, or any consonant as 03.
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These are always the particles <bi> <xi> i
which are realised phonemically as follows when they
assimilate with the consonant clusters that follow:

/o/  /o/ {[/ (also [.3] ) /f/ /v

This extends the CCC clusters in Maltese to:

Cl C2 03
Any Fricative + Any CC cluster allowed
or as a releasing CC cluster
Labial Oral Stop in Maltese, as shown in

figure L,2.

Since there is no exception to this rule, I will not
illustrate these potential clusters, It is important
to note, however, that because CCC clusters are not
common in Maltese, most speakers will not use the
assimilated forms of the particles when there is
already a CC cluster, They usually opt for a 'fuller!
form, using, for example / jipsi:pes/ instead of

/ Jpsi:pes/, and so on.

I have already said that the structure of the
Maltese syllable is (C)(C)(C) V (C)(C). Moreover, I
have indicated that when a choice is provided, the
speaker usually opts for the simpler structure
(a) introducing the 'epenthetic' vowel /i/ when it
is possible to separate the initial cluster into 2
syllables as in /fi/ + /fli{fken/ instead of
/jfli{jken/; (b) dividing the cluster so that the
consonants belong to different syllables when the
arresting CC occurs word-medially (see section on
Syllable Division, p. 79.

(1ii). CCC Sequences in word-medial position

There are several possible combinations of consonants
into a CCC structure in word-medial position. One quite
common combination uses the same consonant in Cl and
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C3 position with C2 frequently being a stop, but not
necessarily so, Thus we have:

iteptpu iba2p?u

itektku ibezbzu

igelglu igedgwd5u

itemtmu ihgjwfu

izanznu ipa@{pﬁ'u ipespsu
iparpru isefsfu ibezbzu
iwerwru ipahphu

Most consonants can occur as C; in a mixed sequencel,.

There are some distributional restrictions. Thus,
there are no {I?f/ clusters, but /jin/ as in
/méji?fu/.

1, A mixed sequence is one where no two consonants are
the same,
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FIGURE 4.8

CCC sequences and the Maltese words (in phonemic trans-
cription) illustrating them

1

siptlu
nithlu
niksru
naspla
tifjlu?j
mi{ tri
itffna
nahdmu
ja2blu
nilmahu
nimpfu
Jjindbu
martri
bajtra
inafwfu
nibdlu
jidblu
nigdbu

nizbra no:m

izavzvu
gediwq5u

1. Phonetically Liha(jfu] i
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4,7.7. Syllable Division

Figure 4,6, shows CC sequences that occur word-
medially in Maltese, We saw how syllable division
dismisses these sequences from qualifying as clusters,
Figure 4 ,8. also shows how all word-medial CCC
groups are broken up into a single consonant that
arrests the previous syllable and a CC cluster that
releases the following syllable, This is significant
in terms of the tendency to divide syllables up into
patterns, one pattern being more '"congenial" or
favoured than another, '

Thus, we have, in the case of a single medial
consonant:
(1) 0 =2C
(2) C =0
where pattern (1) is usually chosen in preference to

pattern (2).

When there are two intervocalic consonants or a
geminated consonant, we get syllable divisions in the
following order of preference:

(1) C=-=C (always in the case where Cl - C
i.e. geminated)
(2) 0 - CC

(3) cC=-0

2 ?

With a three-consonant sequence occurring inter-
vocalically, we get:

(1) C¢ - cCC
(2) cCc=~-2¢C

but never 0O - CCC or CCC = 0,

These preferences indicate an attempt to maintain
the first of two syllables as open if it is not possible
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to balance out into a C - C structure, This seems to
work out quite consistently with all of the examples of
consonant sequences already given, Vowel length and

stress are not, in any way, clues to syllable division.

Additional confirmation of this tendency is the
fact that the sonorant group /m, n, 1, r, j, w/ cannot
occur as C2 of a CCC sequence, thus following the
same restriction as those in a CC word-initial cluster,
In other words, CCC group is divided here into C = CC
where 02 becomes the first C of the syllable-initial

CC cluster,

One syllable division problem occurs with the CCC

clusters where C; = 05 in the cases of C, being /m/
and /w/ allowed only in restricted CCC contexts.,
(See Figure 4.8.) It seems here that the medial
consonant constitutes a separate syllable in some
pronunciations, Usually, however, the least used
option is used here, namely CC - C, Thus,

/mern-ru/ /'werw-ru /

In the case of medial /w/, when a native speaker is
asked to pronounce the word as two separate syllables,
silence follows the /r/ sound, but the lips are
protruded as for /w/ and a duration roughly equivalent
to a short consonant elapses before the final /r/ is

pronounced as [Wer-w—ru] o
0

Thus, no CC cluster in medial-word position
contravenes any CC syllable-initial rule when a
C - CC division occurs, A CC - C division, in fact,
is opted for when the last two consonants cannot occur
as syllable-initial clusters but can occur as syllable-
final clusters,

80



PART JIT
VOWELS

This part is divided into four chapters., Chapter 5
consists of a phonetic description of the Maltese vowels,
It is divided into seven main sections, I discuss the
references made to the phonetic quality of the vowels in
previous analyses and to the transcription of the vowels,

A discussion of the different approaches to the description
of vowels appears in Appendix A, The vowel phonemes and
their variants are presented first in auditory terms within
the Cardinal Vowel System., This is followed by a verbal
description of vowel production, A discussion of the

terms laxness and tenseness is also included with reference
to the Maltese vowels. Special reference to the more
problematic phonemes /iv/, /u¥/ and /i:/ as monophthongs
concludes this chapter. '

Chapter 6 is a study of the duration of the vowel
phonemes of Maltese with special reference to certain
contexts that were hypothesised as influencing vowel
duration,

Chapter 7 is a brief acoustic study of the monophthongs.

Chapter 8 describes the use made of the acoustic data
to synthesize sets of words to test the relative importance
of formant structure and duration in native speaker's
perception of vowels,

As already mentioned, Appendix A consists of a
discussion of methods used to describe vowels in other
general phonetic studies relevant to chapter 5. Appendix
B is the data used in the study of duration in chapter 6.
Appendix C presents the background to the speech synthesis
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experiment in chapter 8., Appendix D 1 describes the

pilot experiment preceding that described in chapter 8,
Apvendix D 2 consists of the statistical results of the
perception test and Appendix D 3 consists of the tabu-

lated results of the perception test in terms of the
subjects' responses,
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Chapter 5

Vowels : General Phonetic Description




5.1, Introduction

Contrary to what has been said by previous writers,
my studies of the phonetics of Maltese vowels indicate
that phonetically, there is both a quantitative and a
qualitative distinction amongst the eleven monophthongal
phonemes in stressed syllables, Duration plays a very
important role in the perception of stressed vowels by
native speakers of Maltese, but there are also important
qualitative differences which cannot be overlooked, The
results of the perception test discussed in chapter 8
seem to confirm this view by indicating that (a) the
formant structure of the close vowels /iY/, /i:/, /i/,
/u/, /u/, may be more important in recognising the
vowels than is the vowel duration; (b) although vowel
quality is significant for the recognition of the other
vowels, duration plays a bigger part.

I will first discuss the views of previous writers,
Next, to introduce the Maltese vowels phonetically, I use
the Cardinal Vowel System (cf, Jones 1964) as a reference
grid on which to place the vowels, This séems to be the
only internationally understood system, at the present
time, that is both practical and enables accurate
descriptions of vowels in auditory terms., However, this
system is only used to initiate the description that
follows. The phonetic gquality of the laltese vowels is
also described verbally.

Traditional and contemporary descriptions of Maltese
paonetics are both sketchy and unsatisfactory. A great

deal more attention has been given to the phonology and
morphology of Maltese,

52, Review: Lack of distinction between diachronic an

1d
synchronic, and nhonetic and phonological statements

There is an overlap between phonetic aand phonological

S T

statements and between diachronic and synchronic statements
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throughout the available descriptions of the Maltese
sound system, It is worthwhile examining some of the
statements that have been made in the course of
describing Maltese vowels.

1z "There are five vowels in Maltese, each of which
can be long or short, according to its position
in the word, A long vowel, like a lengthened -
consonant, approximately takes twice the length
given to its single counterpart ... These five
vowels in Maltese are a e 1 o u which can be
either close or half-close, open or half-open,
according to the amount of space left between the
tongue and the roof of the mouth (the palate) ...
Unstressed vowel e becomes & when the primary
stress of the word in which it occurs is moved
forward to another syllable of another word
following it Exx, raadzel (ragel 'a manh);
but radzal mariit (ragel marid 'a sick man");
Unstressed vowel e Dbecomes i 1in verbs when
the accent falls on it., Exx. kitep (kiteb
'he wrote!); but kitibli (kitibli) not kitebli
(kitebli 'he wrote to me') ... (Aquilina, 1965.
p.25-26)

It is not clear whether Aquilina sees the vowel systen
as operating with five or ten vowel phonemes that occur
both as monophthongs and in 'union' in the same syllable
as diphthongs:

"The union of two vowels pronounced in one syllable
gives rise to the following diphthongal combination
with w and j (y) pronouncad more energetically
than w and y din similar English diphthongal
combination.,” (ibid p.24)

2. References to vowel quality are often vague and
ambiguous: '

(a) "As to quantity, Maltese vowels may be long or
short, and as to place of articulation they may
be pharynwaTised .es Or unpharyngalised ..,

The ... pharyngalised vowels are classified as
special vowels to distinguish them from the
unpharyngalised ones, Such differentiation is
necessary to maintain the phonetic and historical
individuality of the two sets; but it must be
borne in mind that pharyngalisation is so
wealtened that although it is dia1ectally
perceptible in some of our villages and towns,

it is hardly perceptible in others. " (Aguilina
1959 (repr., 1973) p.18)
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(b) "In Maltese there are five short vowels, five long
vowels and six diphthongs. The flve short vowel
phonemes occurring in standard llaltese are /i/
/e/ /a/ /o/ /u/.
high, slightly lowered, front, slightly
ret%accea, unrounded vowel
e mnmid, slightly lowered, front, slightly
retract,“, unrounded vowel
a low, slightly raised, central unrounded vowel
o mnid, slightly lowered, back, slightly fronted,
rounded vowel '
u high, slightly lowered, back, slightly fronted,
rounded vowel
The five long vowels are ,.. /i:/ /e:/ /a:/ /o:/
/u:/. Long vowels in Maltese do not differ
phonetically from short vowels in any regard other
than length, Therefore, every individual phonetic
description of the short vowels given above holds
good also here, on condition that vowel length is
included as an additional feature in every
particular case, ©Since the difference betw
long and short vowels is so simple and so g
no particular description of the long vowel
attempted here," (Fenech 1978, p. 229 230)

(c) Elsewhere, the Maltese vowels are described with
reference to English vowels - since the text is written
for English learners of lMaltese (c¢f. Agquilina 1965, vp.2%4

He&ry

quoted above under 1l.), and to Italian, as in:

"The five Maltese vowels, long or short, a, a:
By BF Hg A By OV Uy W with the
pnonological function of which we shall deal

in extenso further on, as hearcd in Valletta and
the neighbouring towns where meost cultured
Maltese live, are approximately like those of
the standard, that is non-dialectal italian,
only comparatively more retracted ‘as to the

place of articulation.," (Aquilina 1959, p.6)
(d) The first reference to a qualitative difference
between the two sets of vowels appears in Krier, 1975:

"On formera deux cTasseq, une b;evr et une
longue gui a leur tour seront rangées selon
le degreé d'aperture et le timbre"

T . . . .
ite peut entrainer une modification de
timbre pour e et o ..."
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This is followed by Borg's (19?8)1 distinction with
reference to the long front close vowel /i:/. Borg
1978, p. 56, includes ii (ie) (my/iy) with the long
monophthongs both in the Arabic and Romance component of
Maltese,

I will not consider further woriks, since they deal
mainly with comparative phonology (Semitic and Romance
Maltese) or with & dialect very different from the one
studied here, for example, that studied by Krier (1975)2
and that of Marsaxlokk and St. Julians fishermen studied
by Schabert (1976)°.

5.3. The Phonemic Transcription of lMaltese Vowels

A1l linguistic analyses of laltese agree on the
number of vowel contrasts in the language, but not on the
identity of these contrasts., These differences will be
discussed, I give my own evidence for the contrastive
units (both vocalic and consonantal) in a chart of

minimal pairs, figures 3,1 to 3.3,

That is, however, also at issue between previous
vhonological analyses and ny own is how these phonemic
contrasts should be transcribed - which symbols are
preferable - and the phonetic description of these
contrasts, I shall therefore start this description of
the sound system of lMaltese with a discussion of the
transcriptional convention for vowels,

1. Borg's work, in fact, came to my notice after my
analysis of the eleven monophthongs was completed in
June 1979. Borg also considers <ie) as representing
phonemic monophthong /i:/.

but her
etiblance

2. Xrier refers tq her data as Standasrd Maltese
Eese.

5 : 1 > 1 J
transcription of the recording bears close re
to a rural dialect different from Standard Ma

I

5
1

3. Marsaxlokk and St, Julians are both fishing areas, bhut
St, Julians 1s a fast-growing tourist resort and large
tovn whereas lMarsaxlokk is a small village.
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Since the vowel system has previously been treated
as consisting of five mohophthongs that can be short or
long, or five pairs of monoPhthongsl that are qualitatively
indistinguishable but quantitatively contrastive, they
have usually been symbolized as: /i/, /i:/, /e/, /e:/,
raf s fasls Jofs Joits Sufy Jfous/  (Aaquilina, 1959 and
others), thus using the diacritic /:/ for vowel length,
whereas (ie), the special 'diphthong'-symbol in the
orthography is used in the same authors' phonological
studies as (/ie/). Borg (1978), however, uses a double
symbol for the long monophthongs, thus: /i/, /ii/, /e/,
/ee/, /a/, faa/, /o/y /oo/, /u/y /uu/ and /iy/ for what
was previously symbolised as /i:/ by Aquilina 1959 and
others, so that he uses /ii/ instead for the so-called
diphthong /ie/. A clear illustration of the use of
symbols can be seen in the following table, The table
includes the symbols that I will be using in this work.
The reasons for my choice of symbols are discussed below,

Word exemplifying Aguilina (1959) Borg This
vowel sound and others (LQ?@) work
¢zidt»y 4n aalh eis ee i Seeeenies e Nteeas ok
<z.|i9d) [ B B B B B B ) ie L B I B A B li L B i;:
<iid> ® 0 8 0 0 0 " F e i: L B B B BE ] iy L B id
(derra> Siekelim b mlaiecain e e T Sk S L
¢dehra> 19 elwin e teie e S R o o BEL aerenel L Cle
<radd> ® o0 00 800 000 a L L B B B B a L B B ) a
CHEENAAY e veemeine &L N sveeesde 88 weee s
(bott‘} eeses e v e e (0] e e v e s 0 O re e e 0]
<bogh0d> CRC R R B R 0. e e e s oo 00 LR 0:
<ku11> I B R B I BN B u L I B B B B ) u * e u‘v
<kul> L I B B R B R R u: [ BN B B BN B BN A uu . 8 00 u

The use of double symbols to refer to what is a
phonetically single element, and what phonologically

1. The units described as diphthongs have always
been symbolised as /iw/, /ew/, /aw/, /ow/,
/ei/, /aj/, /0j/; they are not considered as
diphthongs here but the transcription is not
at issue here,
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belongs to the same syllable has been avoided here,
/:/ will be used to indicate longer duration and thus
keep a long vowel distinct from the same vowel sound
functioning in two distinct but successive syllables
without an intervening consonant. The use of a double
symbol seems to imply doubling of an element, The
diacritic : denoting longer duration seems a satisfactory
way of referring to vowels that differ in duration as
long as this does not entirely rule out a qualitative
difference, The use of the diacritic for longer
duration is extended hereto the so-called diphthong
¢iey , which I shall treat as a monophthong (see section
5.7 below)., On the other hand, I have excluded the most
close vowels, in <2zid> (the front close vowel), and in
kul> (the close back vowel) from the guantity-marked
vowel pairs for reasons that will; I hope, be clear from
the description of the vowels that follows., Briefly, it
seems that native speakers discriminate between the
members of the close vowel sets primarily on the basis of
their quality (as reflected in their formant structure)
and not on duration, (See chapter 8). The symbols for
the glides /Jj/ and /w/ are superimposed on /i/ and
/u/ to suggest the close quality of these two vowels,
and to mark them as being distinguished from the other
members of their sets differently from the way in which
the other members of the other vowel sets are differenti-
ated from each other, i,e, primarily by duration, This
also avoids confusion with reference to the vowel in
{(zied) ., The vowel symbols used here are visually
distinctivel, and are consistent with the phonetic
description that follows, in section 5.4 below, They
reinforce the departure of the present thesis in
distinguishing between the close vowel sets and the other
more open vowel sets for the just-mentioned reasons,

1. feel that they are more visually distinctive
n

T
tha T gfd F,
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One possible confusion may result from the fact
that I am identifying a different segment by the use of
/i:/, namely the vowel in {2ied) since I consider this
a monophthong. This is the vowel referred to as /ie/
in previous analyses. My /i:/ then, denotes what was
previously referred to as a diphthong. However
unfortunate this may seem,1t is necessary for the sake
of consistency to use /i:/ for the longer 'counterpart!
of /i/, and /id/ for the vowel that is long but,
more importantly, qualitatively distinct from bcth these
vowels,

The diphthongs are symbolised in the same way as
in previous works with /w/ or /j/ following a simple
short vowel symbol:-

/iv/, /ei/s /Jev/y /23/y [av/y /03/s [OW/.

5.4.,1., Auditcry gquality of the vowels

The most direct way of immediately presenting
vowels is with reference to the Cardinal Vowels as
described by Jones (196.4). Figure 5.1 shows the eleven
Maltese vowels within the Cardinal Vowel chart, as

plctted by myself and several other phnoneticians trained
= . | - =
within the CV™ tradition.

1. CV is the abbreviation used here for Cardinal Vowel,
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Figure 5,1, The relative auditory quelities
of the Maltese vowels pronounced in the context
/p-p/. Circles are used to indicate the area
of variation involved between speakers,

The relative distance between the Cardinzl Vowels

/i%/  slightly lowered and retracted fro:

o
/i:/ between CV 1 and CV 2 in terms of openness
but slightly retracted,

/i/ between CV 1 and CV 2 in terms of openness
but slig?}ly more retracted than the Maltese
vowel /i:/.

/e:/ about one sixth of the way up from CV 3 (in
CV 2 - 3 area) and a little retracted.

/e/ higher than /e:/ and also a little retracted
from the CV.

/a:/ central, between CV 4L and CV 5, and slightly
less open (therefore a little higher),

fai central, but varies from a more front toc a more
back vowel, Generally a little higher than

Ay .
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/o/ near to CV & but slightly lowered and fronted.

fost near to CV 6 but slightly raised and very
slightly fronted.

/u/ near to CV 7, about one third up between CV 7
and CV 3, and slightly centralised,

/u”/  very near to CV 8 in terms of closensss, but
slightly centralised,

The decision as to whers each vowel should be placed
was nade and revised several times after discussion with
colleagues,

S5.k.2.

The
Figure 5.2 The relative auditory qualities of the Maltese
diphthongs with reference to the CV system.

Diphthongs

”\k | o
| 2
Figure 5,2 \

The auditory guality of the diphthongs starting from

. either of 4 places (i, e, a, 0) and ending  or w.

The arrows simply indicate the direction of movement, 1In
fact, sometimes the quality at the end point o
diphthong is not as close as that indic
on the CV chart, The greatest degree of closenes
heard when the second element functions

part of a preceding syllable as well as the releasing

t

1

of the following syllable, =.,g. hlew-wa, The nos
quality characterizes the gual

in all other positions, e.g. /raw=kon/, /tawh/. I az
icering the diphthongs as combinations of vowels
consona

nts

n

O
(]
(l]

d
—
£
0]

91



5.4.3. Variants and Distribution Patterns of the
Monophthongs

/ij/ : This vowel is sometimes very slightly
diphthongized towards a less close [i} than CV [i] .
Diphthongization can occur usually in open syllables.
It is always stressed and long.

/i:/ : This vowel can be heard diphthongized
towards a more central area by some speakers in specific
contexts (possibly as a characteristic of scme words),
namely in syllables closed by alveolar (or denti-
alveolar) stops. The tendency towards diphthongization
may be more widespread with some speakers than with
others, However, since a monophthongal gquality is the
usual rendering of this vowel, I will be considering it
as such, More definite diphthongization is characteristic
of dialectal pronunciation. The vowel is long and always
stressed,

Vi AR This vowel varies in quality depending on
its duration, It is a very short vowel except in word-
final open syllable position and occurs in both stressed
and unstressed positions. It is more ofen and more back
when it occurs in open syllables or in syllables closed
by a glottal stop or a glottal (or pharyngeal) fricative.
(This context will be referred to as 'glottal consonant!
below.) However, these depend especially on the clarity
and speed of utterance (i.e. ranging from citation form
to fast dialogue).

The phonetic quality - in terms of Cardinal Vowel
values- of the most common realizations of the Maltese
syllabic monophthongal vowel phonemes /ij/ sy /i:/ and
/i/ can be summarized as follows: N

g2



Phonefic
Phoneme | Auditory Quality Notation| Syllable | Example
/i3/ | similar to CV [i] 1] |cve /213t/
ovo /i%t/
Lowered and slightl Ki] cvo /adyidna/
retracted from CV |i] ™ lovo /1314
/i:/ | Lowered and retracted [1] cﬁé] /fih/
from CV {i] - ' ¥ - X
Retracted, between cV [1]| (1] |cve /zi:t/
and [m] or |0OVO /i:bes/
11] |cvo /ni:( et/
Retracted, between CV [i}‘ Kieﬂ Free variant when
and [e] but glides T 7’| word is prolonged
slightly in hesitation
73/ Retracted and raised from [E] Ccvo /hifefA
cV [e] - /adzina/
CvC: it/
e = e LB [ e
Retracted from CV [e]| [e} c %} /jihda:r/
: /3i?di:m/
/e/ The openness of this vowel depends in part

on syllable structure,

and syllables arrested by glottal consonants,
of openness, however, varies quite freely even in the

same speaker's speech,

unstressed and is short.

/e:/

This vowel has few distinct variants.,

It is more open in open syllables

The degree

This vowel occurs stressed and

It



only occurs in stressed syllables., It is slightly more
close in a CVC syllable than in any VC or CV context.
It is always long, ; -

The phonetic quality - in terms of Cardinal Vowel
values - of the most common realizations of the Maltese
syllabic monophthongal vowel phonemes /e/ and /e:/ can
be summarized as follows:

Phonelic)
Phoneme | Auditory Quality Notation| Syllable | Example
/e/ Retracted and lowered {E] cvce /t{ens/
% I
from CV [e] CvC: /mes:/
Retracted and more {E& Cvo /dera/
lowered (than [€]) from i
CV [e]
| Retracted and slightly [g] Ccvo /te/
raised from CV [g] 4
/e:/ Retracted from CV [t [E] ove /e{f/
cve /fe:m/
Cvo /fe:ma/
/a/ : The quality of this vowel varies

considerably between speakers, However, its relative
quality and especially its relative 'distance' from the
realizations of /a:/ are remarkably constant for the

same speaker, In some speakers it is more retracted than

in others, The vowel is usually more advanced in closed
syllables unless the arresting consonant is glottal, It
is usually short except in word-final open syllables.

It can be stressed or unstressed,
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/a:/ ¢+ The quality of this vowel also shows
inter-speaker variation, It is also realized as more
advanced in closed syllables unless the arresting
consonant is glottal. This is a long vowel and is
always stressed,

The phonetic quality - in terms of Cardinal Vowel
values - of the most common realizations of the Maltese
syllabic monophthongal vowel phonemes /a/ and /a:/
can be summarized as follows:

Phonetic
Phoneme | Auditory Quality kzuém,Syllable Example
Ya]
/a/ Raised to a quality be- | L~ All contexts
tweenCV[aland {5} and or
centralized [ ]
2
/a:/ | Central, above fully [ﬁﬂ All contexts
open CV [a] or ‘
(7]

/o/ This vowel is more constant in quality
than the other short. vowels, (Hence, the smaller circle
on the CV chart.) However, it is slightly more open in
an open syllable or a syllable arrested by a glottal
consonant, and more advanced in a syllable closed by a
front (labial to alveolar) consonant, It is a short
vowel and can be stressed or unstressed,

Josl » This vowel shows similar stability to
/o/. (Bence smaller CV circle.,) It is sometimes more
close in syllables closed by front consonants or closed
syllables followed by another syllable in the same word,
This usually long vowel is always stressed.

O
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The phonetic quality - in terms of Cardinal vowel
values - of the most common realizations of the Maltese
syllabic monophthongal vowel phonemes /o/ and /o:/ can
be summarized as follows:

Pronmetic
Phonemd Auditory Quality NetatedSyllable | Example
/o/ Lowered and advanced [51 All contexts
: from CV [5] v
/0:/ | Raised and advanced from [51 A1l contexts
cv [3] X

a7 This vowel has many variants, These are
not determined by specific contexts. /u/ is more
advanced in syllables arrested by front consonants or
in an OVO1 syllable, It is always a short vowel
except in word-final open syllable position, and is
usually only unstressed except in monosyllables ( or
baby-talk, like 'tuttu' (horse), etc.)

% 2 This vowel is very close and retracted,
but occurs more advanced in syllables closed by front .
consonants, It is always stressed and long. 1In
syllables closed by the glottal consonants /2/ and /h/,
it occurs as more open than any of the /u¥/ allophones
and more retracted than any of the /u/ allophones. When
the syllable is arrested by a pharyngeal/glottal fricative
it sometimes has a very short glide to a closer position.
However, this is characteristic of only some speakers
of Standard Maltese, and is also possibly a characteristic

1. Vowel not released or arrested by a consonant.
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of specific CV/h/ words, /u¥/ can occasionally be
heard as slightly diphthongized to a position nearer
cv [ul when it occurs in other non-glottal contexts.

The phonetic quality - in terms of Cardinal Vowel
values- of the most common realizations of the Maltese
syllabic monophthongal vowel phonemes /u/ and /u¥%/
can be summarized as follows:

=F

Phoneme|  Auditory Quality nentagSyllable Example

/u/ Advanced, between CV [u &6] All contexts
and [o] but closer to Tu]

Lo g
Advanced, between CV [u]_[[6] | All contexts
and [o] but closer to[o]

/u¥/ | Slightly lowered and (u] All contexts
advanced from CV [u] except V’/P/}
L i e U /27
i | Lowered and advanced [ﬁ} { gfh/} /ifu¥h/ |
from CV [u] iy eV (/27 /tu¥?/ |

5.5. Articulatory Description

The basis for the verbal articulatory description
that follows is my own speech, supplemented by observation
and experimental evidence of that of at least one other
native speaker of Standard Maltese, Lip position is
dealt with in detail in Part V,

/ij/ : The jaw is in its most closed positicn in
terms of the production of Maltese vowels, The teeth
overlap to a great extent, such that the front lower
teeth are hidden behind the upper teeth. The tongue
sides at the back are supported quite firmly by the u
upper and back molar-insides., It is the sides and front
of the tongue that lie highest in relatior to the palate
- at a point just opposite the pre-palatal zone. The
tongue tip is suspended tensely well behind the upper



teeth., The lips are spread and only parted to the degree
that leaves only the middle (horizontal) section of the
upper and lower teeth visible,

fAsd 3 The jaw is slightly less closed than for
/ij/. The tongue-molar contact is not as firm but still
cccurs, There is less tension forwards-and-upwards and
the tongue body is slightly further away from the palate,
especially at the sides, The highest point at which the
tongue is raised is also a little more retracted than
for /id/., The tongue tip is suspended less tensely than
for /id/. The lips are also more open vertically and
less spread than for /iY/, but the difference is not
always noticeable as 1t is one of less lip tension too-
(introspective evidence).

LAr 3 This vowel is produced in much the same
way as /i:/. However, as its lax counterpart, it is
produced with even less tension of the tongue throughout,
The front of the tongue is raised towards a more
retracted part of the palate than for /i:/. The jaw is
slightly more open than for /i:/ so that the tongue
makes very light contact - 1if any - with the wmolars,
The lips have the same degree of openness and spread .as
for /i:/. This vowel is always rsalized as extremely
short,

/e:/ : The jaw is half-closed so that the upper
teeth appear over the rims of the front lower teeth,
although they do not usually overlap. The tongue is
quite high up in approximation to the palate, The top
sides of the rim are supported under the bottom and
insides of the back upper molars, whereas the bottom of
the tongue makes light contact with the top part of the
lower front molars., The tongue is bunched up and back
to some extent so that the most raised part lies close
to the palatal zone and the tongue tip is suspended
avay from the }1oor‘and front teeth., The lips are
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separated in relation to jaw opening and are slightly

spread in a downward direction.

‘is not extensive but still noticeable.

-
.

/e/

counterpart /e:/.

b Yy B0

-4
5]

o}
h
but

o

The spreading movement

This vowel is very similar to its tense

This is the

the front vowels, the

most open

tongue is

It is slightly closer.

Less firm
contact than for /e:/ can te felt between the tongue
sides and the upper molars,

Maltese vowel.,

As

not in contact with

lower incisors, or with the nfloor™tos the mouth,
is somewvhat retracted and away from the floor.

The

tongue is not in contact with any areaz of the upper teeth

or palate,

but not protruded.

dependent on the open jaw position.

front teeth are usually visible.

/a/

shorter and 1

This vowel

~r
(S-S

less muscular effort.

Their degree of separation is

The lips are open, that is, well separated

can best be described as the

(The tense-lax distinction will

be discussed in detail below for all the vowels.)

difference

apart

Fd
b e

terms, as a short vowel

the tongue is not tense,

neatly separated from t

tense vowels are usually also of longer duration

he
-

lax vowels.

¥is R The back of
oppcsite the post-pealatal
dovn and under, well behi
tongue does notv make any
teeth because it is ir a2
the floor of the mouth,
relation to jaw operning Db

This

rom its realization in temporal

The upper and lower

counterpart of the vowel /a:/, requiring

lies mainly in the fact that

This difference cannot

temporal one, since in

™
-
o0
[ ¥
nghnea ‘up:
o -
e vl s
L teeti,



protruded to a degree such that the lip-''creases", due
to horizontal constriction (see 11,8,2 and 12.15), are
definitely noticeable., The lips are active articulators:
there is a definite lower lip movenment upwards and out-
werds as opposed to a simple opening as is the case for

Ja:/ and fa/.

/o/ : This vowel is opener than /o:/ although
the difference is slight. There is less back-and-up
tension of the tongue. The lip-position is noticeably
different from that for /o:/ - the lips are more cpen
and less protruded. There seems to be less tension of
the cheekks needed to maintain protrusion.,

a7 s The jaw is almost closed for this vowel.
There is no upper to lower molar contact, but the froant
teeth could overlap, The tongue is very close to the
velar region of the palate, The top sides of the rim
of the tongue are in light contact with the inner side
rims of the upper back molars. There is a tense
backwards and upwards movement of the tongue so that the
tongue tip is well away from the front teeth and the
tongue is well away from the floor of the mouth, There
is some contact of the upper sides of the front of the
tongue with the lower front molars in the area front of
the highest part of the tongue. The lips are active
articulators: they are rounded and protruded tensely
leaving only a very small slit-opening (see Figure 12,23,
Vgn. 14 to 16). '

far % This vowel is very different in quality
from /u"/. It is more open; the tongue sides make
hardly any contact with the molars because the tongus
is much less tensed upwards, The lips could be
less protruded so that it .may be possible to see a
little of the upper teeth through the slightly wider
opening, This is caused to some extent by upper-lip
raising, The lower lip talkes a less active role than
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w, .
for /u”/ in terms of tenseness.

5.6. Laxness and tenseness in vowels

A traditional classification of the Maltese vowels
by means of the conventional three dimensions already
discussed is quite adequate for a clear phonetic
differentiation between the vowels, However, I feel that
such a description does not account for the differences
between the members of each monophthongal set -
traditionally distinguished as long and short counter-
parts. I feel that a fourth parameter is also needed
to make up for the limitations of the traditional vowel
quadrilateral that is most extensively used (cf, Ladefoged
1959, and Catford 1977, and Appendix A.)

The qualitative distinction in Maltese between /i/
and /i:/ (and /i%/) /e/ and /fe:/, /a/ and /a:/,
/o/ and /o:/, /u/ and /u"/ is closely related to the
durational difference but not limited to it, (This is
not the only difference, though, for /ij/, Juv/ and  /u/.)
This is a distinction that Sweet (1890) tried to make
between narraw and wide, that Jakobson, Fant and dalle
(1951) made between tense and laxi., The long-felt ne

L]

d
suggests that scme important factors involved in vowel
production nust be accounted for in some way. Since the
narrow - wide, tense - lax distinction has not been
well substantiated by experimental data, it seems
necessary to reassess it at this point.

) used the narrow - wide dimension to
refer to the shape of the tongue used to modify vowel
production:

"The distinction depends mainly on the SHAPE of
the tongue. In forming narrow vowels there is
a feeling of tenseness in that part of the

tongue where the sound is formed, the surface

of the tongue being made nmore convex than in
its natural 'wide'! shape, in which it is
relaxed end flattened, This convexity of the
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tongue naturally narrows the passage - whence
the name., The narrowing is the result not of
raising the whole body of the tongue (with the
help of the jaws), but of 'bunching up'
lengthways that part of it with which the

sound is formed.," (Sweet, 1906, p. 19-20)

"Tense phonemes displaz a longer sound interval
and a larger energy" (Jakobson, Fant,Halle 1951)

Daniel Jones (1964) considered the distinction between
tense and lax vowels as:

"g lowering and advancement of the tongue and
a wider opening of the lips"

in the case of the back close vowels (Jones 1964, v. 40).

The tense-lax distinction is a feature in the
Distinctive Feature theory expounded by Jakobson, Fant
and Halle in 1951:

"In sum the production of lax as opposed to tense
phonemes involves a lower (vs, higher) air
pressure in the cavity behind the only or main

.source (i.e. below the vocal cords for the vowels,
and behind the point of articulation for the
consonants). Furthermore, tense phonemes are
produced with more deviation from the neutral,
central position than the corresponding lax
phonemes: the tense consonants show primarily a
longer time interval spent in a position away
from neutral, while the tense vowels not only
persevere in such a position optimal for the

ffectuation of a steady, unfolded, unreduced
sound but also display a greater deformation in
the vocal tract.”

The distinction is stated in more concrete, near-
acoustic terms by Lehiste and Peterscn (1961) as:

"it appears that the characteristic difference
between the long and short monophthongs may be
described as a difference in the articulatory
rate of change associated with the movement
from target position to the following consonant
eee Max" vowels, then, are those vowels whose
production involves a short target positicn and
a slow relaxation of the hold; for "tense"
vowels the target position is maintained for a
longer time, and the (articulatory) movement
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away from the target position is relatively
rapid., The relationships of the three stages
to the total duration remain approximately
constant, regardless of the fluctuation in
duration produced by the following consonant
.o« The tense-lax opposition becomes
particularly significant when the difference
in intrinsic duration is neutralized."
(Lehiste and Peterson, 1961, bp. 274-275)

Ladefoged, 1971, considers tension as:

"the degree to which the root of the tongue is
pulled forward so that the tongue is bunched
up lengthways."

"Tension or tenseness is a modification of
vowel articulation but can be an inherent
quality of some vowels. It is usually
associated with the muscular tension of the
tongue as it is domed towards the palate -
as opposed to its more relaxed flattened
posture,”

In conclusion, it seems to me that the longer set
of vowels are more tense than the shorter vowels in that
more nuscular tension is involved in their articulation.
However, like others, I cannot find any instrumental
evidence to substantiate this distinction,

5.7. The monophthongal gquality of /i:/ - orthographic <ie)

One of the main departures of this study fron
previous wcrksl is the status of the first vocali
element in words such as <bied) /bi:t/, {miet)> /mi:t/,
<diehes) /di:hes/, and the last vowel in <sikwiet)
/sikwi:t/. I want to argue that the phonetic character-
istics of this vowel are such that it should be classified
as a monophthong rather than a diphthong., It is only
the orthographic system (see chapter 2 for more detail)
that distinguishes between the initial and final
quality of this vowel (that is <ie) ) which is
historically derived from the long Arabic vowel /a:/.

1, Alexander Borg's (1978) work being the one
exception,
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The sound that is symbolised orthographically as
a digraph {ie) is, in fact, as stable as any of the
other monophthongs., It has a more sustained quality
- longer steady state than these monophthongs -
because it is usually of quite long duration, There is
no more diphthongization for this vowel than for any of
the other monophthongs (cf., Sgm. 1, 2. Figure 7.3,

7.4 ‘= 7.5.)

A study of dialects that differ from Standard
Maltese, especially as regards the vowel system, will
show great variations in the quality of this as well as
other vowels, I do not propose to discuss such
variations here, In my speech, and in the speech of
all of my subjects, as well as of several other native
speakers of this particular dialect, the vowel /i:/
(<ie)) is a monophthong. I have included a description
of its production along with the other monophthongs.

5.8. The monophthongs /ij/ and /u"/

These two vowels cannot be classified as dipnthongs
because they do not sound like movements from one vowel
quality to another,

The vowels /iY/ and /u”/ are the most close vowels
in the Maltese vowel system, Their close guality varies
to some extent with the context - as does the quality
of 211 the vowels, For some speakers they are prone to
diphthongization, The degree of diphthongization varies
with different speakers,

The symbols /is/ and /uw/ are also intended to reflect
the important qualitative differences of the vowels over
and above the durational differences from those of the
shorter corresponding vowels, Hence the post-
superposition of the glide symbols to distinguish thenm
both from the other monophthongs and from the diphthongs.
Spectrograms of the vowels /i%/ and /u¥/ are reproduced

below in figure 7.4.
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Chapter 6

Vowel Duration



6.1. Purpose of Study of Vowel Duration

I made a study of the duration of the vowels of
Maltese in different contexts as measured from electro-
kymographic tracings of single words and phrases as well
as complete utteranCeélspoken by two main informants.

Some points raised by the description of vowel
quality provided specific questions:

A, What is the average duration of a 'long' vowel
and what is the average duration of a 'short' vowel?

B. Does stress affect vowel duration?

C. Does the number of syllables in a word affect
vowel duration?

D. How does the duration of /i:/ <ie> compare
with that of the long vowels? Do /ij/ and /u%¥/ differ
in duration from the other long vowels?

E. 1In those structures in which phonemic contrast
is possible, what are the durational differences between
"long" and "short" vowels?

F. What interplay exists between: VC V:C VC: VCC ?

G, Do any of the claimed phonetic universals
regarding duration apply tc Maltese?.

6.2. Factors Accounted for in the Data

The data I selected was intended to provide adequate
samples of vowels under different phonetic conditions

which seemed to have some influence on vowel curation or

1. Sample electrokymographic data is presented in Appendix
G - specifically, Gl.
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which have been considered relevant in other languages.
These influential factors are:-

1, Stress: stressed syllables and unstressed
syllables (section 6.4).

2, Place in phonological hierarchy: monosyllabic
word, multisyllabic word (section 6.5.).

3, Position in the word: word-initial (a syllable
without a releasing consonant), word-final (in
open syllable), or bounded - by a consonant
or consonant-group (section 6.5.).

L, Consonant duration: whether followed by a single
or geminate (or simply long) consonant or
consonant cluster (section 6.6.).

5. Vowel type (section 6.7.).
6., Nasalisation (section 6.8.).
7. Historically Pharyngalised Vowel (section 6.9.).

8. Voicing and place of articulation of preceding
and following consonants (section 6.10.).

Some of the data consisted of both contextualised
words and of citation forms, Contextualisation was
intended to elicit a more natural utterance from the
informants, However, this often led to a hesitation-
pause immediately preceding the word being investigated,
that is, mid-way through the utterance, For this reason,
it was decided to abandon this idea when very long lists
of words were being spoken.

Speech tempo is obviously a very important
consideration in any study of duration, since the very
object of the study is the time taken to produce speech,
As much as possible of the data was included in one
session to avoid too many inconsistencies as a result
of the speech rate of utterances changing drastically
across sessions, Some of the data was repeated at every
session to allow some comparison to be made, Variation
in speech tempo is, unfortunately, inevitable, even
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within the same session, The examples that appear in
each table were taken from a single session,

6.3. Results

The analysed data is presented in tables with
preceding explanatory discussions,

Figure 6.,1A , Average absolute duration for the 1l

monophthongs in (a) Monosyllabic words and (b) Multi-
syllabic words: 1., Stressed syllables; ii. unstressed
syllables.

When Maltese monophthongal vowels are considered
in a sample of words differentiated only by stress and
syllable number (and undifferentiated as to place in
syllable and syllable type), it can be seen that they
are related in the following ways in terms of average
duration:

Long vowels in monosyllables 230 msec,
étressed long vowels in multisyllables 204 msec,
Stressed short vowels in monosyllables 155 msec.
Stressed short vowels in multisyllables 107 msec,
Unstressed short vowels in multisyllables 119 msec,

The short vowel in multisyllables, then, is about
half as long as the long vowel in stressed syllables of
multisyllabic words, and about two-thirds the duration of
the long vowel in monosyllabic words. The ratios of
these durations are:

/v/ A2y 4
2 : 3 - in monosyllabic words
1 £ .2 - in multisyllabic words (stressed
syllablesg
And,
/', N/
9 s 10

.107



Averarge duration in msec. for the Maltese monornhthones

as measured from electrolkymogravhic traciness of two

informants.

In Monosvffabic ln  Mottisgllabic Words
Werds - Stressed S+ressed Unstressed
i 128ma | ol Sy el ap | tare)
e 163 ms | (1s) 121 | (1e0) 127 | (120)
e i b k'Hms‘ 59) 123 (75] 143 | (147)
0 (8ims | (a6} 1 116 (102) e | (&5
Vi ) 60O ms (s) q| (12 119 {ican)
spracd e Gy R R (soc) | 11a | (689)
X it (28) | 15T (1a3)
1 230 (sa) | avé Elavie
c 153 (2a) | 230 (1)
2 55 (32) AN Cie7)
0: | as | () | 222 | (es)]
u* a0 (32) 19 (ns)
Voodts | 230 | (aw) | 204 | {s70)
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FIGURE 6.1 .B.

Absolute Average Duration for the monophthongs (in
milliseconds) presented separately for two informants.

M onc sy ok Words

MUWTISYULARIS

e L

Stnessid. ayilosds

Unalressed Swlokelyy
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e 180.06)] 14509 | NTwe(sg) 124 msfiod mms(sb){ 1325 (4)
a 16307 178092)] Vdnsls] 3imea1] 127ms()] 15900 (50
0 142 [22)] 17270 11 Twsloe] V&msfS)| 116wms (30)] 11 ms (34]
¥ 143.42)] 1770 ()] Vs (] G0m ()] 32ms(eR)] 10800 ()
Shane 152.(s6)| 15Tt 107msfS] mmsfﬂ?‘:\d ?H-ﬂ{aﬁi 18 ms(354
X 216ms(9] 216ns(r)| 153 (9] 166 ma )
I3 ,151..,\.(;5‘): 2 03 ma(49) .ms....{ﬁi_ 204 na(78)
e: 153ms @] 253ms(20)| 230m ()] 229ns(a6)
a: ;;Zim.s(?iqé liom(m) ,.mm[m)i 208 ms(60)
0: 237ms(1) | 235ms(20)| & tqmc[as}; 234 ~s(a7)
Vi 2 89ms () i 2 31ms (23} 204 =o)|l 192 . (i3]
Vocile ..:,cmfrc‘j! 229msli40) ;OE.msi:%i} 203 ms|227]



These ratios are interesting because of the
previously postulated 1 : 2 ratio of short and long
Maltese vowels (Aquilina 1959, p.25-26). These factors
- stress and syllable number - are discussed below
along with other factors affecting vowel duration,

6.4, Vowel duration and stress

It seems that vowels in unstressed syllables are not
always of shorter duration than their stressed counterparts
(see figure 6.1A); they are certainly not weakened to the
same extent as unstressed vowels are in English for the
cause of isochrony. Of course, if we exclude the
examples of unstressed word-final vowels, there is a
significant difference (i.e. beyond the just noticeable
differencél) for the non-word-final unstressed vowels
/i/, /a/, and /u/. However, from the data available for
the vowels /e/ and /o/,which rarely occur in word-final
place, no such difference exists in duration between the
stressed and the unstressed instances,

When stress shift is also accompanied by an addition
of morphemes within the same word, the duration of the
vowel changes significantly., A few examples illustrating
this appear in figure 6.2. The main evidence for the
lack of relationship between stress and vowel duration
can be seen in figure 6.1A.

6.5. Vowel Duration and Place in Word Structure

(1) Number of Syllables, It seems, therefore, that
the number of syllables does influence the duration of
the long vowels, and has an even greater influence on the
duration of the short vowels. All the vowels are realised
as longer in monosyllabic words than in multisyllabic
words by an overall average of 25 msec., for long vowels
and 50 msec, for short stressed vowels and 38 msec. for

1. The just-noticeable difference (J.N.D.) is considered
to be about 4O msec, by Lehiste (1970) in segments of
between 4O and 200 msec., duration.
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FIGURE 6.2.

Vowel duration in stressed and unstressed words. Those

under (b) are related to those under (a), bhut have under-
gone stress-shift,

(o) STRESSED | (9 unsTRE=SSED
L/ [k s | T8 1 [eitwiof / i 60 ms |
/e/ [imtet:/ i!%Sms /hmt&OU"Wflﬁomsi
7 o/ 1 ['sad:u/ l 118 ms /IS a8 u‘j/ 1 mg::].
/a/ | [instag:w/ | 120ms [manstad: o[/ | aoms]
FIGURE 6.3.

Average duration of the unstressed vowels presented

according to position in a word. (The number of words
appears in brackets in each case,)

Unsizessed. Vowels

ABSOLUTE AVERAGE wWORD - FINAL NON WORD - FINAL

INFOR M ANT A 8 A B A 3

; | .

/fi/ | ms (79) 33 (137) | 141ms (28)  145ms(3)] 7O ms(5) bbms (102)

P ' I

/al li2imsa) 159 (50 | 143ms(4®)  17%msfs0) Q%ms(s) 108ws(16)

fo/ 1 132msls8) 106 (u3) | | 6Tma (35)  150msfa8] Fam{a) 7Sms(37)

i 3 T :

[e] 1 122ms(38) 132 (e4) |

f{C ,f" ‘ V1 Ems (51) e (34) )
Avar f"i ] i " r 5 Aot
sve [ 19 ms(319) 119@__354 [50ms (n2) 18%ms{98] 84 ms(116) 83.“5(15?,:‘

FIGURE 6.4,

Average duration of vowels followed by single and by

geminated consonants in balanced word-pairs., (e.g.
/siket/ - /sik:et/ ).

S -Nm._ CONSCNANT | GEMMNATED =oiValaieis
A € é a E

| : >
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/ 7 | - TRl £ - ey A To'
fal 1148 ms (3 IBIms: L& | Jremsgias Aims (%)
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short unstressed vowels, The longer duration exists both
in terms of total averages and in the case of each
individual vowel without exception., The averages in
‘Figures 6.1A,1B also indicate that stress does not

seem to have the predicted’ effect on the duration of
vowels since all of the vowels are as long or even longer
in unstressed syllables than they are in stressed
syllables, This may seem a rather strange phenomenon

but several other factors are obviously at play here,
Firstly, stressed syllables are usually penultimate
syllables, and never in open, word-final syllables;
unstressed syllables are usually final syllables or pre-
penultimate, This means that there are more instances of
unstressed vowels in open syllables in word-final position
than unstressed vowels in closed word-final syllables,

(ii) Vowel Position (unstressed vowels)az Figure 6.3
shows that the vowels /i/ /a/ and /u/ are of much
longer duration when they occur in word-final position,
The difference between the durational values of these
vowels in non-word-final position and in word-final
position is more than the just noticeable differenceE.
When the word-final examples are omitted from the total
average vowel duration, the absolute average for all of
the three vowels changes dramatically such that the
ratio of word-final to non-word-final vowels comes
close toa 2 : 1 relation,

6.6, Vowel Duration and Consonant Duration

Figure 6.4 above, shows two interesting factors at
work:

1, Predicted in terms of stress-timing (see 13.15.1)

2. No word-final unstressed vowels /e/ and /a/ because
there are only a limited number of words with this
structure.

5. See Footnote 1, p. 110,
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1, The longer arresting consonant (or the geminate
consonant) following the vowel influences the
average vowel duration of speaker A much more
than that of speaker B.

2. The absolute average for these particular
examples differs from the absolute average for
the undifferentiated unstressed vowels,

We have already noted that syllable type is an
additional factor that influences vowel duration: the
vowel in an open syllable is usually longer than that in
a closed syllable, Since Maltese seems to favour open
syllables, a single, word-medial consonant usually acts
as the releasing consonant of the next syllable and not
as the arresting consonant of the previous one., It is
not possible to consider monosyllabic words with
differing consonant duration since, in a monosyllable, a
short vowel is usually followed by a long consonant
whereas a long vowel is followed by a short consonant,
e.g. /hidt/, /mi:t/, but /hit:/.

It could be concluded from fig.6.4 that for speaker
A, vowel duration decreases when the vowel is followed
by a geminate consonant but that there is very little
difference between the duration of the vowel followed by
a single short consonant and the duration of the vowel
followed by a geminate consonant, for speaker B,

6.7. Vowel duration and vowel height

It has been concluded by some investigators that the
duration of open vowels is usually greater than that of
more close vowels,

"The actual duration of vowel-sounds in speech is
related to their degree of openness. Everything
else being equal, the more open a vowel is, the
longer it is, This is easily explained by the
fact that the change of articulatory position
from that of a consonant to that of an open vowel

115



and back again involves a longer movement and

hence requires more time than the movement to

and from a less open vowel" (Catford, p. 196-=7)
If this factor - vowel height - were an overriding
factor, or one that was significant enough to show up in
an adequately large sample, then, the Maltese vowels
could be set up according to the following hierarchical
scale from longest to shortest:

Vv = a o} e i u
V: = a: (03 e: s s i:J u

The results in fig,6.1 do not indicate a clear relation
between vowel duration and vowel height, However, if the
data in fig.6.3 is considered, a clearer correspondence
can be seen, It seems then, that if one had to exclude
the vowels on which more overriding factors than vowel
height are at work, vowel-openness can be considered as
an influential factor where vowel duration is concerned.
This conclusion can only be reached with reservation
since only the most open and the most close vowels are
being considered here, Vowel height is therefore, not as
important as factors such as word-position, in
determining vowel duration., The relationship of the
vowels to each other along the parameter of vowel
duration from longest to shortest can be seen in figure 6.5.
This shows that vowel duration is not predictable from
vowel height, '

6.8. Vowel Duration in the context of nasalization

Figure 6.6 shows data that differentiates vowels in the
context of nasal consonants from vowels in a context that
is oral, The reason for isolating this factor is that
initially, it was observed that some vowels that were
followed by nasal consonants were of far longer
duration that other vowels in an oral environment,

The effect of a preceding and following nasal
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FIGURE 6,6. Average duration of vowels in different
contexts: (a) preceding and following oral
consonants (b) a preceding nasal consonant
¢)a folbwing nasal consonant in (i) mono-
syllables (ii) stressed and unstressed
syllables in multisylladbic words.
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consonant seems rather inconsistent in the data examined,
On the whole, short vowels in monosyllabic words are of
longer duration when preceded or followed by nasal
consonants, whereas the duration of vowels in stressed
and unstressed syllables of multisyllabic words is
determined by factors other than a nasal consonant in
the environment.

6.9. Historical Pharyngalisation and vowel duration

Although the Maltese long vowels are unpharyngalized,
it has been stated that the vowels ‘that were once
pharyngalized (i.e. have pharyngalised vowels as their
Arabic origins) still retain their long duration in
any position, and that they are, in fact, of longer
duration than the 'ordinary' long vowels (cf, Aquilina
1959, p. e '

Figure 6,/ shows the average durational values of
'originally' pharyngalised vowels and 'ordinary' long
vowels in similar phonetic contexts., The average
duration-values for both groups is very similar, If
this is a representative sample,- then it is not possible
to distinguish between these two groups of vowels on the
basis of length, It has been suggested already that
there is in fact no distinction between these two sets
of vowels on any level; they have been treated as
synchronically identical vowels with diverse origins, in
this thesis,

6.10, Voicing and Place of Articulation

Some phonetic conditions that seem to influence the
duration of vowels in other languages have not been found
to be relevant here, Two such conditions are the voicing
of following consonants and the place of articulation.
(See figures 6.8 and 6.9.)

In general, it appears that:
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FIGURE 6.7. Average duration of 'ordinary' long vowels
and ‘originally pharyngalised' vowels in
fairly balanced word sets for Informant B
only. (Numbers in brackets indicate-
number of words compared.)
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FIGURE 6.8.

Average duration in msec., of /i3/ and /i:/
(1) preceded (2) followed by (a) labial
(b) an alveolar (c) a velar consonant
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FIGURE 6.9.

Average duration in milliseconds of /id/
and /i:/ (a) preceded and (b) followed
by (1) a voiced consonant and (2) a
voiceless consonant,
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"In a number of languages ... vowels are longer
when followed by voiced consonants than when
followed by voiceless consonants" (Catford

1977).
and

"there is some indication that the duration of
vowels is determined in part by the articulatory
location of surrounding, particularly following,
consonants, Fischer-Jgrgensen (1964¥ concludes,
oo that the conditioning factor is the length
of movement required to pass from the vowel
position to the consonant position: ... all
vowels in her study (of Danish vowels) are
shorter before [b]| than before [d] or [gln.
(Catford 1977)

Interspeaker and intraspeaker variation cannot be
underestimated, The samples used, however, seem to be
adequate to avoid the many exceptions from dominating the
results and to illustrate the influence of determining
factors quite clearly.

6.11., Conclusion

The data analysed in this study indicates that in
Maltese:=-

1, Vowel duration is related to the number of
syllables in a word, Vowels are longest in
monosyllables,

2. Vowels in unstressed syllables are as long and
sometimes longer than vowels in stressed
syllables,

3. Vowels in word-final position (in an open syllable)
are longer than vowels occurring elsewhere in the
word,

L. A vowel preceding a geminate consonant is shorter
than a vowel preceding a single consonant only
for some speakers (one out of two here).
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5. Vowel duration is not related to tongue height,
i.e., to the openness or closeness of the vowel.

6. There is no difference between the duration of
the long vowels that are known to derive from
pharyngalised vowels and those known to be
"ordinary" long vowels,

7. Nasal context does not influence vowel duration.

This study does not claim to make any sweeping
generalizations, The main purpose was to get a general
idea of what kind of absolute average duration there is
across vowel sets and what type of phonetic conditioning
exists in Maltese, In comparative studies of the
speech of hearing and deaf speakers, total utterance
duration - and syllable duration - have been found
to be highly related to judgements of normal speech
rhythm, itself highly related to speech intelligibility
(Hood, 1966).
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Chapter 7

An Acoustic Study of the Monophthongs




7.1, Acoustic Description of the Maltese Vowels

There is ample justification for an acoustic study
of Maltese speech within the framework of the present
work., An acoustic description of Maltese utterances
would be very helpful to audiologists in their assessment
of hearing for speech, as well as to teachers of the
deaf in grading material for speech and materials in
auditory training.

7.2. The Spectrograph - Its use in phonetic analysis

The spectrograph can provide the phonetician with
the relevant data for such an acoustic analysis.
Spectrography is the most precise method available at
the moment for analysing speech sounds into their
frequency components,

Several descriptions of the way the Spectrograph/
Sonagraph operates are available (for instance, Potter,
Kopp and Green 1947, Fry 1979, Ladegoged 1962). It
is sufficient for these purposes to say that the
Sonagraph 707A, used for the work reported here, operates
by means of filters that analyse the frequencies of an
incoming sound-sample across a time dimension., The
analysis is recorded graphically by means of a stylus
on a special sheet that revolves on a drum at a constant
speed, enabling the stylus to plot the energy present
in the recording (the energy being converted electrically)
at particular frequency and time-points in shades of
grey - with darker shades corresponding to increasing
intensity or greater energy. The narrowband spectrogram
is made with a filter width of 45 frequencies whereas
the wideband spectrogram is made with a filter width of
300 frequencies, Hence there is a greater indefiniteness
in wideband than in narrowband spectrograms., The smears
(time indefiniteness) are approximately 1 Hz, and 7 Hz,
respectively,
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7.3. Disadvantages

Unfortunately, however, the spectrographic data is
very far from being homogeneous, It is difficult to
discuss not only the speech of different speakers in
exact acoustic terms, but also the different utterances
of the same speaker since these are not identical, The
frequency of the glottal tonel varies in relation to the
size and shape of the oral cavity., It is shaped by the
mobile articulators of the oral cavity. Physiological
differences between speakers cause major changes in the
glottal tone,

"At the moment no one can use spectrographic data
or other records of the acoustic characteristics
of a vowel to give as exact a specification of
its phonetic quality as can be given by a well=-
trained phonetician. We can often (but not
always) use spectrograms to assess the relative
phonetic quality of two vowels spoken by the
same speaker, DBut we can seldom make any
precise statements about the relative phonetic
quality of two vowels spoken by different
speakers," (Ladefoged 1967, p. 74)

No utterance is ever repeated in an absolutely
identical way by a speaker, although the utterance may
be auditorily perceived as identical by listeners,
Therefore, the acoustic analysis of each utterance will
be different,

The fundamental frequency does not affect the
formant pattern but has a characterizing effect on the
exact frequency location of the formants:

", .. the fundamental tone can be eliminated
from the vowel harmonic complex without
disturbing the vowel recognition significantly."
(Lehiste and Peterson 1959)

The spectrograph - even when fitted with a special
filter for female voices - does not deal very

1. Joos 1948, p. 20, and in further sections,

123



adequately with high pitched voices, Since not all
informants possess a low pitched voice, several more
difficulties have to be dealt with in resolving formant
centre frequencies over and above the difficulties
predictable from the vowel type.

The study of a particular vowel phoneme also implies
consideration of varied contextual data, namely the study
of the various phonetic realizations of that phoneme
in various phonetic contexts, However, no phoneme is a:

"totally independent stable unit from beginning
to end, It is an event with a source and a
target, and the target itself having another
target ahead., In other words a sound exists in
a specific environment which influences it and
is influenced by it. The "pure!" sound, if we
can call it that, is of very short duration,
The onglide and offglide could be much longer
than the pure sound. Usually, in fact, the
whole sequence of a speech event is a
continuous movement so that there is no such
thing as a pure sound, This is the case
especially with vowels." (Pulgram 1959)

7.4. Spectrography - Procedure

Analysis of the spectrographic data is also
problematic, This is not to say that the spectrogram
of an utterance is not adequate, but Ladefoged
discusses the extent to which vowel formant tracking is
interpretation based on experience rather than on
scientific rules:

".,.. unless one knows, at a particular moment,
which 'type of formant' one is dealing with, it
is impossible to know how to handle the acoustic
data, Indeed, on the basis of the experience
of analysing all the acoustic data discussed in
this work, it would seem that without knowing
the sound which is being investigated, and
without some previous knowledge of approximately
where the formants of such a sound might be
expected to be, it is impossible to make valid
measurements of the formant frequencies. The
knowledge of approximately where the formants
might be expected to be is partly the result of
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the experience of examining many similar sounds
and is partly derived from experience in
synthesizing sounds, Thus we know that in
figure 36 the formants are in the places
indicated partly because these places are the
ones which are in the usual ranges for the
formants of e , and partly because if we
tried to synthesize a sound as similar as
possible to this one, it would have to have
something like these formant frequencies.

"In summary, therefore, the procedure for
determining formant frequencies used in the
current research consists of (1) listening to
the sound and estimating from experience of
analysing and synthesizing similar sounds the
possible parts of the spectrum in which the
formants might be located and (2) examining
spectrographic analyses and finding the centre
frequencies of the regions within those parts
that have a relatively high intensity. The
essential weakness of this procedure is its
circularity - the necessity of having to
prejudge the answer before examining the
acoustic data, However, the procedure adopted
is, in the present state of our knowledge, the
only possible way of overlooking the
difficulties in locating formant frequencies
which have been noted above; no other '
procedure has been formulated which is
equally useful in the analysis of spectro-
graphic data." (Ladefoged 1967, p. 85)

To a great extent the procedure discussed above
was used in the present study.

Ladefoged's work deals with the Cardinal vowels
produced by phoneticians, i.e. vowels in isolation and
of a specific predetermined quality since the speakers
are all trying to match an agreed quality. My concern
is not so much in differentiating between the different
vowel classes, but also between the different members
of the same vowel class, Thus I am dealing with very
small differences that are significant but not fully
illustrated by the formant peaks in a clear-cut manner.
As Ladefoged (1967, p. 74) points out, it is impossible
to decide the formant centres if they are too close to
each other or too low in intensity,
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7.5, The Present Spectrographic Study

I decided to make a spectrographic analysis of the
monophthongs in different contexts in order to investigate
their formant structure and the relationship between
monophthongs of each set in terms of their formant
structure,

I made several wideband and narrowband as well as
section spectrograms of each of the eleven monophthongs
described in chapter 5 , 1in different contexts as
spoken by from two to four speakers, The vowels studied
are all stressed except for some examples of /u/
which are discussed accordingly.

The word list, together with the phonemic
transcription and the gloss appears below in figure 7.1.
The words are laid out more clearly by the context for
which they were chosen, in figure?7.2. The contexts can be
listed as follows, where P refers to a labial context,

T an alveolar and K a velar context and v refers to the
vowel studied, (1) PvP (2)Pv T (3)PvK
(a) B B s Bow P (6). Tov K " 70 EwK. (8) K vP
(9) K v T, In some cases no words were found that fitted
the selected context., Nonsense words were used instead.
These are indicated by a preceding ¥. Where the nonsense
words were considered unnatural, in that the vowel was
too long, these were not used -~ hence the gaps in
figure 7.2.

The results of some of the work is presented and
discussed below, It should be stressed that although a
great deal of generalization was necessary, the results
were not all consistent, Naturally, it would require a
great deal more than a short section like this to cover
the problems involved., However, it is hoped that enough
evidence is presented to substantiate the description of
the eleven Maltese vowels in terms other than duration.
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FIGURE 7.1.

Word-list with phonemic transcription and English gloss
for a spectrograpvhic study of Maltese monophthongs.

Phonemic Pronemic
Oninoqraghy Transcaiplion Gless Datheqraphy TromsoupTiim Gloss

Vi J/ . /e:/

1. pipa 'vivsa pive 27. oepe 'se:pe zame |

2. irkit irbidt ties 38. beghetai  'be:tni he sold me

3. bidka ‘sidda lay it!. 33. ek » ek -nonsense wd

g i bidt lay ! Lo, theda 'te:da you while away

5. ©veter 'pljter -name- FR9E A

2. pika ';zjka competition 1. deara 'de:rs apoearance

7o titlu 't:jtlu title 42, ceda 'tje:da to give in

3. tip tids kind, sor: 43, dehed ‘de:p golad

9. intik istivk I give you Lk, tegnexmna 'te:za ne tastad it
10. irkik i Aies I -nonsense vd.|45, bibljoteka bibljdte:ka  lidrary

11. okik Tokivk -ncnsense wd.|L6. kek Frerk . -acasense wd
12, irkib irkids riding 7e/

13. gZowlkeszer 5owﬁkijper zoalkeeger L7. npepe sese sacbbery

T+, Keith Ki:: -game 48. PPeopu ‘sem:u =-name

/is/ L3, pet: Det: sole

15 sieh bi:D doo= 50.  |bexika 'sek:a na macde s Ty
19. oDied sl foot{measure) |51. teka 'zeka he cried

7 ziedha 'o1:da we: laid. it 52. ‘thedda ted:a he was threatened
8 2122 giae ae laid 53. thedded ‘tedret you threaten
“3. vcTieg:z pi:gi sleacs sS4 imteds imrat lie dowz

23. di=ta 'di:ta diet 25, derra 'der:a be 0T s.5. used o
21 Ktiek ktim book 56. teobzha ‘teba stain

22. ‘tieksl 'tirkel jou eat 57.. Ltezma ‘tem:a t2 force=faed
22. kielm 'wiztku if S8, detcha 'den:ra I =are

2L, xieo *is -noasense wd. (53. marsek ('3artek\ cur wife

25. seist Y silence 60. harkek (‘aarkek) ae fined wou
37 61 Tikab Criket) he rode

' 1 '

2= sigisgrel (nl:;s:tél} Bird 2 curkess zfurkast: 2" Fing

27 'Sitiar to paint 53. sikket ("sik:et) To silsnce s.0
2% z T i dx B

z: Bt T gt T fAgid F - sacra ‘sz:zra aug

22 smiss szisis s% serEs 3 sase ‘Dazeoa Ezpe

% =itls ereia IS 2o 4% ﬁé c2agtas szt to send

Tl ipsoza (215:2 za} yo: 32cse i, JaTo DEITTL a gmiegs
|32 wiiirs 'tixia 2 dot E2 aasmne 'mz:na With s

3& wigia o A A suE £3 XDaka ¥ foaixe -nonssnss wé
e kiner ‘kize= T ErSwEY PC. taTd ‘-a:itu sne Zave niz
35 kitla Yeicie <ez:ile 7. <f:;tater Lataiter sneed

I, Words enclosed in rounc brackets indicate tnat thoe vowel
in question is unstressed. These were studied ipnitially
but were not considered in the averages in Figure 7.6.



FIGURE 7.1

(page 2)

O 3= o [T re— Fel? Ownire Framar—e . Gio >
nj TRams e Ty JW)"} T“m“‘fh“ 2
uu.p
5 . ! P - - .
72. irtab irta:p scit 105. tghodd tot: you count
! 3 1 ) s -
73. khaki faiki xnaki 107. sodd sot: you plug
; £
74%. imkatar imka: tar hankies 108. sodda scd:a bed
75. gcaghad ?a:t he stayed 103. domna domna we stayed long
75. gznala a:la why 110. tobghod tobot you hate
[a/ T11. tokk tok: vlace rame
77. ©papa papa father 112. tokka tok:a Den cap
) -
72. pazocc (pa;oq) slipoper 113. |kokka kok:a owl; to crouch
73. bghats bat: I sent 114, koo Kop: net
20. manna 'man:a tread 115. kotra 'kotra crowd
= . [ N .
31. opartti pat:i oay back! /a’/
- . ' W
32. «xpakka '[pak:a to burst clothes116. pupa oupa doll
s ) - W ;
33. tata tata zoodbye 117. Dbut bu &t Docikeat
- - 5 1 W AL
34, tacy tap: water tap 118. lampuka lampu ka fisn name
i A 3 w w B :
3%. takkuna tak:u na heel 119. tut tu”t blackberries
2z 5, : o LW ’
2. makakk maxak: cunning 120. tubu tu bu tube
" B -; L . : ;" LR
37. kapnell (xap:elg daz 1217. iatuk intu X we give you
- LN - - % w
3. lkattar kat:ar tc increase 122. zkuk tsku'k pranches
z ! W ;
T2 imkattar inKat:ar increasad 123. xXkun jxu na broon
iS. lgatt 2az: never 128, lkutra kutra slanksat
=R s aiia God 125. kul xu"1 sat!
; s o -
fo:/ i2b. ‘sur L R wall
=Z. poolu ‘ro:zlu nation 12?7« tul su®s neight l
J
3. bozhad bo:t far away Ju/
h B » : a [
2. bok Dok -nonsenss wWd. 12%. pupazz (;upa!s) suppet
-~ ) = A .
5. irtghod irto:t tc shiver 126. tuttuna (aut:u“na) button
0. sogh3d sois firm 133.
7. soghda firm (fem.)} 131.

. ¥Dia xotza cook ' fem, | v Aazh,

= o

. KK woik coo t 123,

| 5

toZ. sSKkop skc:ip aim | 136.

‘ol 137.

L} P

183. copoa nooia Srow | "35.

; I s

ek bott Tl tip | 1395
\ 2 !
P0S. boxkin (:cx::"] cigaretie aolder

sxutella
kull
sur

tull

Mister

material
veils

for

i
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7.6. Analysis of the Spectrograms made for this study

Great care was taken in determining the formant
centre of the first three formants., A sheet of tracing
paper was placed over each spectrogram, Lines were drawn
from the middle of each calibration mark (which occurred
at every 500 Hz,) from the right hand side to the left
so that a series of seven parallel lines from 500 Hz,
to 3500 Hz,., were made, This made it easier to measure
the formant centre accurately.

The section spectrograms constituted the major piece
of evidence although the wideband and narrowband spectro-
grams were used for subsidiary clues and pointers in the
final analysis., The sections were made at a halfway
point through the duration of the steady state portion
of the vowels, or, in the case of very unstable vowels,
at a point in the middle of the vowel, Often, sections
were made at various points in order to measure the
extent of formant movements on either side of the point
at which the 'major' section was taken. The centre of
the formants in all cases can therefore be said to have
been located by eye, measured in millimetres and then
converted to the frequency value in Hertz, Again, great
care was taken over the measurements, and these were
revised several times, The discrepancy between revised
measurements was of the order of about 10 Hz.

In many cases, it was difficult to decide what
constituted and/or was not a part of the vowel, Vocal
cord vibration did not always begin or end with what
appears as the periodic portion of the vowel, In such
cases there was a certain amount of arbitrariness in
deciding upon the beginnings and endings of the vowel.
Two or more additional sections were therefore made in
these situations,
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7.7. Presentation of results

The results of the analyses of several spectrograms
made - both wideband and narrowband section spectro-
grams - of the vowels appear in figures 7.6 below. The
context within which each vowel occurs appears on the
left hand side column of the tables., The data shown
include the formant-peak frequency measured at the
centre of the most steady-state portion of each of the
vowels studied, The relationship between the acoustic
and the auditory data is summarized in 7.10 and fig.7.7.

7.8, Discussion of data analyses

It is interesting to note:

1. At a first consideration, there are several
inconsistencies within the same phoneme used in
different stressed syllables by the same speaker, e.g.
/ij/ by informant 1 is characterized by formant 1
frequency 322 Hz.in<{tip>as 385 Hz.in<{peter;

2., When each vowel phoneme is contrasted -with the
other or others in the same vowel set within a phonetic
context that is reasonably well matched, there is usually
a consistent acoustic difference between them, There
are some exceptions, however, For example, /i/ in
/titla/ has a higher F; than /iJ/ in /tidtlu/ for
informant 1, although /id/ is usually characterized by
a lower F; than i B

3. All the averaged results, at whatever stage
(i.e. for each speaker, for all speakers together) show
the same consistent differences even if these are rather
small, and seemingly insignificant at times.

The following generalizations can be made for each
vowel set:
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Vowel set /id/ /fi:/ /i/

Formant 1 is lowest for /iJ/, higher for /i:/ and
highest for /i/, except for Informant 1 - but the
F, and F, difference is still highest for /id/ for
this informant,

Formant 2 is highest for /ij/, lower for /i:/ and
lowest for /i/, except for Informant 3.

Formant 3 is highest for /ij/, lower for /i:/ and
lowest for /i/, except for Informant 3,

Formant 2 minus Formant 1 is highest for /id/, lower
for /i:/ and lowest for /i/, except for Informant 3,

Vowel set /Je:/ /[e/

Formant 1 is lower for /e:/ and higher for /e/.
Formant 2 is higher for /e:/ and lower for /e/.
Formant 3 is higher for /e:/ and lower for /e/.

Formant 2 minus Formant 1 is higher for /e:/ and
lower for /e/.

Vowel set /a:/ and /a/

Formant 1 is higher for /a:/ and lower for /a/.
Formant 2 is lower for /a:/ and higher for /a/.

Formant 3 is higher for /a:/ and lower for /a/,
except for subject 2,

Formant 2 minus Formant 1 is lower for /a:/ and
higher for /a/.

Vowel set /Jo:/ /Jo/

Formant 1 is lower for /o:/ and higher for /o/.
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Formant 2 is lower for /o:/ and higher for /o/.
Formant 3 is lower for /o:/ and higher for /o/.:

Formant 2 minus Formant 1 is lower for /o:/ and
higher for /o/.

Vowel set /u%/ /u/

Formant 1 is lower for /u"/ and higher for /u/.
Formant 2 is lower for /u"/ and higher for /u/.
Formant 3 is lower for /u"/ and higher for /u/.

Formant 2 minus Formant 1 is higher for /u"/ and
lower for /u/. -

7.9. Interpretation of the Acoustic Data

79.1l. The Relationship of Formants to Vocal Tract Shape

Delattre 1951 draws the following conclusions
regarding the roles of the first three formants of
speech sounds:

1, Formant one frequency rising relates directly to
the overall opening of the oral tract "as measured for
instance by the distances between the upper and lower
incisors or by the distances between the highest point
of the tongue and the point of the palate closest to
it - din other words, the general width of the
structures'" (Delattre 1951, p. 867). The higher the
frequency of Formant one, the wider is the overall
opening and vice versa,

2. Formant two frequency lowering is directly
related to front cavity lengthening, i.e. tongue
backing which "is not measured by how far back the
highest point of the tongue is, ... but by how far
back-and-up the tongue as a whole is retracted ... it

143



is felt kinesthetically much better than the highest
point of the tongue" (ibid. p.869). Lip rounding
also has a lowering effect on Formant two.

3, Formant three mostly contributes to
intelligibility, especially in cases where Formant
two is high, Formant three frequency rising also
corresponds to velum lowering, whereas Formant three
frequency lowering corresponds to tongue tip raising
as in retroflexion.

A greater distance between the first two formants
corresponds to tongue fronting whereas a smaller distance
refers to tongue retraction. A decrease in the distance
between all the formants is usually the result of close
and protruded lips whereas an increase in the distance
corresponds to larger lip opening.

Since it is the entire size and shape of the vocal
tract that is responsible for the formant pattern of a
vowel-sound, no formant can be said to correspond to a
‘specific part of the vocal tract in a one-to-one
relationship., Moreover, it is possible for two factors
to produce counter effects., An important articulatory
difference, such as greater lip protrusion, may not be
as easily identifiable from the formant analysis, Most
acoustic studies of human languages do agree, in general
terms, about assigning formants one and two respectively
to the height and length of the vocal tract. In other
words, Formant one corresponds,in general, to the opening
of the vocal tract; Formant two corresponds to the
length of the vocal tract,

7¢9.2. The Maltese Vowels

The following conclusions can be drawn if we apply
Delattre's discussion of the way the acoustic data
relates to articulatory phenomena:
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1, Overall Openness, i.e. general width of the
structures:- '

/i/ is more open than /i:/ which is more open than /ij/
/e/ is more open than /e:/

/a:/ is more open than /a/

/o/ 1is more open than /o:/

/u/ is more open than /u"/.

2. Frontness or backness of articulation, measured
by how far back-and-up the tongue as a whole is retracted,
and lip rounding:-

/i9/ is more front than /i:/ which is more front than /i/
/e:/ is more front than /e/

/a/ is more front than /a:/

/o/ 1is more front than /o:/, or less lip-rounded

/u/ is more front than /u"/, or less lip-rounded.

This, in fact, fits the articulatory description
given earlier in terms of the traditional parameters,
except for the relationship between /e/ and /e:/. The
acoustic data have been plotted on a logarithmic scale
along their Formant 1 and Formant 2 frequency values in
figures 7.7 and 7.8 after Fry 1979 and others., A
configuration very similar to that of the Cardinal vowel
chart ( figure 5.1 ) can immediately be seen.

The graph shows a very clearly marked frequency-area
separation for the vowel sets from each other. Although
the /u/ - /4% ana /i3/ - /i/ - /i:/ distinction
is also very obvious, there is a less marked
differentiation of the vowels /id/ and /i:/ which I
feel are more qualitatively distinct than any of the
other three vowel sets, One possible reason for this is
the degree of lip spreading that seems to be a more
inherent part of the /id/ type articulation than the
/i:/ type. This ambiguity in the acoustic data for the
front close vowel set is one of the main reasons why
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synthetic data was considered for the investigation of
the qualitative differences between members of this
set,

7.10, The Relationship between the Acoustic and the
Auditory Data

The measured acoustic differences between the vowels
studied correspond significantly to the articulatory and
auditory differences already discussed, except for /e/
and /e:/. Figure 7.7. below shows the average frequency
values for Formant 1 and for Formant 2 plotted on the
horizontal axis and on the vertical axis respectively
for the two main informants used for the study. The
close relationship between the acoustic and the auditory
analyses of the vowels can be seen when comparing
Figure 7.7. with Figure 5.1., reproduced again below.
Figure 7.8. shows the average frequency values for
Formant 2 minus Formant 1 and for Formant 1 plotted
on the horizontal axis and on the vertical axis respec-
tively for the two main informants used for the study.

146



FIGURE ?7.7.

i

The Maltese monophthongs plotted on a
logarithmic scale - the average frequency
value’ of Formant 1 by the average frequency
value of Formant 2.
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FIGURE 7.8. The Maltese monophthongs plotted on a
logarithmic scale - the average frequency
- value of Formant 2 minus that of Formant 1
by the average frequency value of Formant 1,
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Chapter 8

A Test in Speech Perception:

The Roles Played by
Formant Structure and Duration.




8., Purpose of Experiment

This section describes an experiment carried out
to investigate the roles of vowel quality and vowel
duration as perceptual cues in the discrimination and
identification of Maltese vowels.

8.1l. Hypothesis

The basic hypotheses for this experiment were (1)
that quality played a more important role than duration
in Native Speakers' differentiation of the front vowels
/i/, /i%/, /i:/, and between the back vowels /u/ and
/u¥/;  (2) that quality played as important a role as
duration in native speakers' differentiation between
the members of the three remaining sets: /e/, /e:/;

faly Favfls and Jo/ls 7037«

To test these hypotheses a number of minimal word
sets was chosen for synthesis. The test was set up'in
such a way as to allow specific questions to be asked
as follows:

1., Can vowel duration act as the only cue to the
identity of a vowel? i.e., Does duration give the
listener sufficient information to identify a word when
the qualitative differences and consonant duration
differences between the members of pairs or sets of
words have been neutralized?

2. Can formant structure (corresponding to vowel
quality) act as the only cue? 1i.e. Does formant
structure provide sufficient information on its own
when the duration of the vowel and consonants has been
neutralized?

3. Can consonant gemination (of the arresting
consonant of the syllable) act as the only cue when both
vowel quality and vowel duration are non-distinctive?
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4, In the examples where the formant structure is
not appropriate to any one vowel but is "neutralized"
so that the vowel quality is not identical to that of
either vowel which of the three factors: vowel
quality, vowel duration, consonant gemination, is more
important, if any? 1Is it possible to establish a
hierarchical relationship in terms of more and/or
less important cues?

5. At what stage of gradual neutralization is the
traditional 'short vowel' mistaken for the traditional
'long vowel' and vice versa? In other words, is there a
specific formant structure and/or duration that is more
exclusive to a specific vowel as part of its essential
characteristic? Only a tentative answer can be provided
by this study to this question.

8.2. Data for Synthesis

A number of words were synthesized on the synthesizer
attached to the Computer at the University of Edinburgh
Phonetics Laboratory (See Appendix C). Only the
essential information for the steady state portion of
the phonetic elements was changed., The values for
transitions, amplitude and rank, and the rules for
working these out were kept the same throughout., The
information fed into the computer was based on the _
analysis of spectrograms of Maltese vowels within stressed
syllables of a specific type (see previous chapter).

This information consisted of:

(a) the fundamental frequency for every 10 milliseconds
of each element;

(b) the steady state of formants one, two and three;

(c) the duration of the steady state of the vowels
and of the consonants,

It was decided to concentrate on one factor at a
time when synthesising the members of the same vowel set.
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In most cases, more attention was paid to theraising
and lowering of formant 1 in distinguishing between the
vowels, The position and movement of formant 1
corresponds most closely to overall opening of the vocal
tract. A change in formant 1 also produces a change in
the separateness of formant 1 and formant 2. This

Fl - F2 difference is related to tongue fronting/
retraction, i.e. the greater the difference between Fl
and Fa, the more fronted is the tongue and the larger,
usually, is the lip opening., These correspondences are,
however, only general ones and must be considered as
such, Sometimes separate articulatory phenomena may
combine to cancel each other out in terms of acoustic
effect produced, e.g., a very front close vowel. This
would show even more clearly the difficulty of relating
spectrographic data to articulatory information.

8.3, Idealization of Data

Some idealization of the (spectrographic) acoustic
data was necessary for various reasons:

l. to provide consistent data as input to the
computer;

2., to fit into the inbuilt limitations of the
speech synthesizer;

3+ to bring down the several possible variations
and to test only one factor at a time with
everything else being equal;

L, to limit the test in size in order to reduce
experimental fatigue and distorted results
consequent to it,

An attempt is made here to provide the relevant
information from the acoustic study of the vowels
together with a discussion of how this information was
converted into values suitable for synthesis., It is
hoped that reference to the correspondence between the
acoustic information introduced here and the articulatory
description in the preceding pages will provide ample
justification for the synthetic speech experiment that
follows.
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FIGURE 8.1.A. The values in Hertz of the first three
formants of all of the synthesised
vowels used on the SID experiment,
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FIGURE 8.1.B. The average formant values for the
monophthongs from all the data used
for the spectrographic analysis
for speakers one and two,
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8.4, The Acoustic Data and the Speech Synthesis Data

The values acting as input for the formant frequencies
of the vowels synthesized can be viewed as related to those
resulting from the analysis of data spoken by the subjects
here although no particular speaker's utterances are used,

The vowel distinctions made are the same as those
discussed in chapter 5., For example, the main
articulatory differences between /u/ and /u"/ are lip
rounding and a closer tongue position for /u"/. Both of
these cause differences in the shape of the vocal tract.
Since the front section is elongated but closed up more
at the back, Formant 1 is lowered, For this reason,
versions of the same word are synthesized with varying
Formant 1 values so that there are polar examples close
to the two distinct vowels (or three in the case of the
front close vowels), as well as 'neutralized' examples
with intermediate Formant 1 values,

Figure 8.1A and 8.1B illustrate the different values
for the synthetic vowels and for the two main informants,

Since the exact location of the formant frequencies
of the vowels differs for each speaker, the synthesized
speech could be considered as yet another speaker with a
different vocal tract but having corresponding patterns
of frequencies for the vowels produced.

/ii/ e S AN i B - Formant 1 rises from 249 Hz.. for
/id/ to 375 Hz for /i:/to 477 Hz, for /i/. This
corresponds to the gradually opener quality of /i/ in
comparison with /i:/ and of /i:/ in comparison with
7497, A resulting smaller separation between Formants
one and two also corresponds to a less front position
or relatively greater tongue retraction,

/es/ [e/f - This is the only vowel set
synthesised with a constant first formant and a varying
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second formant, The reason for this is that there is not
such a clear distinction on the formant patterns of the
opener three sets of vowels as there is for the two close
sets, Thus, the three alternatives were used in
synthesising these three sets:-

1, a constant Formant 1 and a changing Formant 2
(fe/ /[e:i/);
2. a constant Formant 2 and a changing Formant 1
(/a/ /a:/); and
3. a mixed attempt as for the close vowels (/o/ /o:/).

In the case of /e:/ and /e/, Formant 2 is lowered from
2205Hz.far /e:/ to 1595Hz, for /e/. In this way /e/

is synthesised as a more back vowel than /e:/, and also
possibly more open., The difference between these two
vowels is hardly significant auditorily, except in terms
of a tenser articulation for /e:/. This is only an
attempt to consider a rather vague qualitative difference.

fasy  JSa) - Formant 1 is lowered from 750Hz.
for /a:/ to 626Hz for/a/, indicating a more close and
more front articulation for /a/ than for /a:/ which
is therefore a relatively more back open vowel.

Jos L/ay - Formant 1 rises from 500Hz for
/o:/ to 626Hz for /o/ in an attempt to simulate a more
open position for /o/. Formant 2 also changes in the
synthesised vowels from 980Hz for/o:/ to 1300Hz far /o/,
The resulting greater Formant 1 - Formant 2 space relates
to a relatively greater degree of fronting for /o/ than
for /o:/. This is really the result of a more open lip
protrusion and, therefore, a greater lengthening of the
front area of the vocal tract,

[uw/ /u/ - Formant 1 rises from 249Hz for
/u¥/to 452 Hz for /u/, since /u¥/ is a more close vowel
than /u/. Formant 2 at 760Hz and 901 Hz is used for
synthesising both vowels, Formant 1 for /u%/ is at the
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same level as for /id/ indicating the closeness of both
these vowels and the relatively greater opening for the
other vowels in the sets. The values used for the
synthesis of the two close back vowels result in a
smaller Formant 1 - Formant 2 distance for /u/, which
would relate to more tongue retraction, However, since
a smaller Formant 1 - Formant 2 also relates to
articulation with close protruded lips - which is even
visibly greater for /u"/ - this Formant 1 - Formant 2
separateness cannot be considered significant,

8.5. Procedure for Synthesizing the Test Data

It was possible to ask specific questions because
all factors other than the one under investigation could
be kept constant by means of synthesis in the following

way:=-

(a) When vowel duration was the factor to be
investigated: the releasing and arresting consonants of
the words in the set were synthesized in identical
manners, The releasing consonants were of the same
quality and duration; the arresting consonants were of
the same quality and duration. The vowels were identical
as to formant structure, but varied in duration.
Variations occurred in steps of 4, 8, 12, or 8, 12, 16
units, corresponding to 20 to 40 milliseconds in real
time, depending on the word set., Thus different versions
of the same word were synthesized, identical in all
ways excepting vowel duration. The hypothesis was that
if in the case, for example, of the vowels /i/, /i:/ and
/i%/, vowel duration is more important than vowel quality,
then there would be a majority response for /i/ when
the vowel was short and for /iY/ and/or /i:/ when the
vowel was long in the case of the front close vowel set
(and similar responses for the other vowel sets).

(b) When formant structure (i.e. vowel quality)
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was the factor to be investigated: versions of the same
word were synthesized in such a way that only the formant
structure of the vowel was varied, thus keeping the
duration constant for both consonants and vowels, (See
8.4 for a discussion of the formants varied and the
formants kept constant.) The hypothesis was that if
formant structure/vowel quality is more important than
duration, then there would be a majority response for
/ij/ when Formant 1 was 249 Hz,, Formant 2 2280 Hz.
Formant 3 2480 Hz.; a majority response for /i:/ when
Formant 1 was 375 Hz., Formant 2 2280 Hz, and Formant
3 2480 Hz.; and a majority response for /i/ when
Formant 1 was 477 Hz., Formant 2 2280 Hz,.,, and Formant
% 2480 Hz,, with split responses when intermediate
values were used, distributed according to vowel duration,
i.e. short duration being identified as /i/ and longer
vowels being identified as /i:/ or /iJ/ in the case of
the same close front vowel set,

(c) When consonant duration was the factor under
investigation: Since the study of Maltese phonology
reported in chapter 5 shows the high degree of
occurrence of consonant gemination immediately
following 'short vowels', and single or short consonants
immediately following 'long vowels', consonant
gemination was singled out as a possible though unlikely
cue to the perception of 'short vowels'. Versions of
the same words were synthesized with all elements
identical in both quality and duration except for the
arresting consonant which was varied in length. If
consonant duration is more important than vowel quality
and vowel duration, then a majority response for /i/
would be obtained for all of the words with a longer
arresting-consonant duration, and there would be a
majority response for /i:/ and/or /ij/ when the arresting
consonant was short (again taking the front-close vowel
set as an example).
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8.6. The Test

The synthesized words were presented to Maltese

subjects in the form of two separate forced-choice word
identification tests,

; The first test included examples of words with the
front vowels /i/, /i:/ and /id/ and the back vowels /u/
and /uV/, The second test included the examples of the
three remaining sets /e/ /e:/, /a/ /a:/ , and /o/ /o:/.

At the beginning of the test explicit instructions
were given as follows:

This is an identification test., You will hear a
set of words. You are asked to mark which word
you have heard on the answer sheet, Put a cross
next to the word you identify. You will hear each
word twice, It will be identified by a number. '
This number corresponds to the number on your
answer sheet,

Instructions preceded each set of words as follows:

The first (second... etc.) set of words consists

of different versions of the words hiet meaning

'he sewed', hit meaning 'you sew' (imperative)

and hitt meaning 'I sewed'. Please identify
which™word you hear. (Or sur meaning 'wall', etc,)

All instructions were given in English (including
the number identification)., It has been argued and
shown experimentally (Ladefoged 1967, Lehiste 1968)
that a listener immediately sets up for himself a frame
of reference in which to place the speaker's vowels and
hence decide on his vowel system in order to enable him
to identify the vowels he hears, By giving the subject
no prior knowledge of the speaker's utterances, he is
forced to make up his frame of reference from the
experimental data - since the examples in ihe
instructions giﬁen in Maltese are different from those
synthesized. This could have resulted in a lack of
consistency between the first few examples, i.e. before
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the frame of reference was decided upon by the subjects,
and the rest of the test, For this reason a comparison

was made between the first few responses to set 1 and
the other responses, and between the responses of set 2
and those of set 3 (for the vowels /u/ and /u¥%/) since
the latter sets are rather short, No inconsistency is
apparent that would justify eliminating these examples
from consideration., (See discussion below.)

The test made use of a forced-choice response
technique, This was used in order to ensure:

1, that the subjects concentrated on only the
minimal distinctions connected with the vowels;

2., that the subjects did not judge (and/or were
not distracted by) the quality of the
consonants other than the duration of the
arresting consonant;

3, that the subjects were not influenced by such
factors as unlikeliness of occurrence of a
particular word, frequency of word-usage that
is likely to differ amongst subjects and thus
produce a distortion in the results.

These factors seem to play an important role when
subjects are asked to decide creatively (tabula rasa,

as it were) what the word they are presented with is,
and when they have to decide on the meaning of the

word heard, But because of the forced-choice technique
used here, the subjects were responding to the following

"question for each stimulus: '"Do you identify this word
you hear as <hiet> <hit> or <hitt> ( <tul> or <tull> ,

etc.)?" and not '"Which vowel or which word do you hear?"

Test 1 consisted of 155 synthesised test items or
words, and Test 2 of 96 test items., Each test word was
presented twice after being identified by the number
that corresponded to the order in which it occurred.
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The items of a particular vowel set within a particular
word-frame were all presented in succession but in random
order before a new word-frame with a different or an
identical vowel-set was introduced,

Specifically, Test 1 consisted of the following:

29 versions of the /i/ /i:/ /iJ/ vowel set within
the frame /h V t/;

12 versions of the /u/-/u¥/ vowel set within the
frame /s V r/;

12 versions of the /u/-/u%/ vowel set within the
frame /t V tu/;

35 versions of the /i/ /i:/ /id/ vowel set within
the frame /z V t/;

28 versions of the vowel set /i/ /i:/ /id/ within
the frame /b V t/;

13 versions of the /i/ /iJ/ part of the vowel set
/i/ /i:/ /il/ within the frame /p V ter/;

12 versions of the /i/ /iy/ part of the /i/ A/
/id/ vowel set within the frame /s V ket/;

15 versions of the /u/-/u%¥%/ vowel set within the
frame /t V 1/.

Test 2 consisted of the following test items:

21 versions of the /o/ /o:/ vowel set within the
frame /b V t/;

12 versions of the /a/ /a:/ vowel set within the
frame /t V ta/;

24 versions of the /e/ /e:/ vowel set within the
frame /t V ma/;

18 versions of the vowel set /a/ /a:/ within the
frame /r V t/;

21 versions of the /o/ /o:/ vowel set within the
frame /s V t/.
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The purpose of presenting the synthesised words in
two separate tests which were administered on two
separate days was to avoid experimental fatigue on the
subjects! part, Test 1 was 29 minutes long whereas
Test 2 was 14 minutes long. However, only 28 of the
37 native speakers of Maltese who served as subjects
for Test 1 turned up to do Test 2,

Test 1 may have been rather tiresome for the
subjects, There does not seem to be a practical solution
to the problem of test duration., Test 2, being shorter,
led to difficulties , as for example, in the inter-
pretation of the results for the items testing the
vowel set /e/ /e:/ within only one frame /t V ma/.

(See 8.9.10)

8.7. Layout of the results, analysis and discussion.

The results are set out in tables in Appendix D.
The statistical results are presented first in Appendix
D.2e These are followed by tables consisting of the
responses to the tests in Appendix D.3. These responses
are categorized according to: (a) formant structure,
(b) vowel duration, (c) consonant duration. This
categorization brings out more clearly the results
produced when a specific factor is at work (and every-
thing else is equal) and consequently, shows which
factor plays the larger role,

The statistical analysis is vresented in the next

section, The relative significance of the various
factors involved in the perception test is discussed,
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The results for each vowel set are next discussed
independently and a general conclusion drawn, This
is followed by a discussion of various considerations
relevant to the perception test in general.
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8.8. Statistical Analysis of Results

8.8.1. Test Used

I decided to analyse the results of the SID
experiment statistically, using the BMDPIR Multiple
Linear Regression Test on the Edinburgh University
Computer, The programme was written by the Health Sciences
Computing Faculty of the University of California, Los
Angeles (1979). Anne Anderson, of Edinburgh University
Linguistics Department, helped me with all my statistical
data set-up and interpretation.

Since the number of subjects differed in the two
parts of the experiments, the results from the nine
subjects, who did not perform the second part of the test,
were not used for statistical analysis, This enables
more standardized comparisons to be made across tests,

Although several sophisticated tests can be worked
out from the Multiple Regression Programme, since the
relatively more straightforward tests of significance
supply the necessary information regarding the
contribution of the variables to the score for each
vowel, these are the only ones presented and discussed
here,

8.8.2. Presentation of Results

The results of the statistical tests are presented
in tables in Appendix D, Figures D2.,1 to D2,5. The
classification of the results is explained in the
introduction to the results in the Appendix.

The classification of the responses to .the perception
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test prior to statistical analysis was made to account
for a number of factors, namely:

1. The overall differences in the perception of
close versus oven vowels, This allows a clear distinction
between the results for:
(a) the long vowel /i:/;
(b) the long and close vowels /id/ and /uV/;
(c) the short and less close vowels /i/ and /u/;
(d) the long vowels /o:/, /a:/ and /e:/;
(e) the short vowels /o/, /a/, and /e/.

2. Any widely different results for the first set
in the test, and the other remaining sets which might be
due to accommodation to experimental conditions, Thus,
the results for the vowel /i:/ in the context /h V t/
are singled out from the results for the same vowel
/i:/ in the contexts /b V t/ and /z V t/.

3. Any significant differences for particular vowel
sets which might be due to some factor outside of the
vowel quality and vowel duration or consonant duration
of the synthesised stimuli themselves. In an experiment
of this kind, involving not only the many variables in
speech perception, but also those of speech synthesis,
factors other than the experimental variables may be
operating, and such factors could contribute to the
results, For example, in the case of the responses for
the words containing the vowels /e/ and /e:/, there is
less consistency in the subjects' responses than for the
other words in the tests. This may be due to the fact
that the set containing these words was too long and
tedious. However, it is more probable that the poor
quality of the synthesised nasals in the context /t V ma/
was responsible for this subject variability. (See section
8.9.10 for a discussion of the responses for the /e/ -
/e:/ vowel set,) '
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8.8.3. The Independent Variables considered in the

analysis in relation to the score for each stimulus

were.

vQ

PV

VD

VDC :

CD

CDC

Vowel quality is coded as 1 = wrong, 2 =
intermediate, 3 = correct., This means that
the wrong, intermediate or correct formant
structure for that particular vowel was used
to synthesise the stimulus that received the
score under consideration.

Particular vowel is coded as 1 = vowel /i:/,
2 = all the long vowels apart from /i:/,
3 = the short vowels.

Vowel duration in milliseconds as used in
synthesising each stimulus.

Vowel duration correctness is coded as 1 =
wrong, 2 = intermediate, 3 = correct (as
for VQ).

Consonant duration in milliseconds as used in
synthesising each stimulus,

Consonant duration correctness is coded as
1l = wrong, 2 = intermediate, 3 = correct
(as for VQ).

The multiple regression tests allow the following
questions to be asked:

1.

2.

How highly associated are the variables with
each other?

In each test, which variable is most highly
related to a high score; which variables make
a significant contribution to the score and
which variables do not?

What percentage of the variants are being
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accounted for?

L4, How much is accounted for by the results? -
How predictable are these results in terms of
data beyond the sample used in the present test?

8.8.4. Results

1. The Correlation of the variables can be seen
in figures D2.1 and D2.3 in Appendix D2. The matrix

shows the significance level for each set, There is a
highly significant association > .01 between the
following variables:

Vowel Quality with the score for /i:/, /id/, /i/, /u/
and /u%/;

Vowel Quality with the particular vowel for all vowels
except /iJ/ and /u%/;

Vowel duration correctness with the score for all
vowels except /iJ/ and /uW¥/;

Vowel duration correctness with vowel duration for all
vowels;

Vowel duration correctness with consonant duration and
consonant duration correctness for /i:/,/id/,/i/,
/u/ and /u%/;

Consonant duration correctness with the score for /i:/,
LA ang pals

Consonant duration correctness with vowel duration
for /iy /A3/s SR/ s /9 and fu/;

Consonant duration correctness with vowel duration
correctness for /i:/, /id/, /i/, /u/ and /u¥/;

Consonant duration correctness with consonant duration
for all vowels;

Additionally to the association with the above
variables, consonant duration is associated highly

significantly ».01 with the score for /i:/,/i/ and /u/.
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Consonant duration with vowel duration for /i:/, /id/,
/i, /aV/ and /u/;

Consonant duration with vowel duration correctness
and consonant duration correctness also for /i:/,
/i3/, 71/, /u¥/ and /u/;

Vowel duration with the score for all vowels except
/ij/ and /u%/, but greatest for /e/,/e:/, /a/, /a:/,
/o/ and /o:/;

Vowel duration with vowel duration correctness for all
vowels;

Vowel duration with consonant duration for /i:/,/id/,

/l/j /uw/ and /u/.

A graphic description of these associations appears in
figure D2.5 in Appendix D2.

2. The contribution that the variables made to the
scores 1s highly significant in the following ways:

The contribution of vowel quality is highly significant
(p > .01) in the cases of vowels /i:/, /id/, /i/,
/u¥/ and /u/;
The contribution of vowel duration is highly
significant (p > .01) in the cases of vowels

12y L8f 5 /8y Sals fot/sand fof.

Particular vowel (i.e. vowel type) is also highly
significant in the score for-/i/ and /u/, whereas vowel
duration correctness is significant (but not as much

as vowel quality and particular vowel) for /i/ and /u/.

3. The results for the Multiple Regression Square
test show that a high percentage of the variants are
accounted for by the results of the statistical test
as a whole, This implies that no other variants other
than those included for analysis (vowel quality, vowel
duration, etc,) need be considered as possible
contributors to the score,
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L, The F-Ratios show that there is a high proba-
bility that similar results would be obtained even if
the data were to be extended, i.e. the results are
repeatable and not due to chance,

8.8.5. The results clearly indicate that the subjects
were making use of vowel quality to discriminate
between /i:/, /iJ/ and /i/, and between /u%¥/ and /u/,
but that they used vowel duration as a cue in
discriminating between /o:/ and /o/, /a:/ and /a/,
/e:/ and /e/. However, vowel duration also played an
important role especially in the case of the short
vowels /i/ and /u/, but that this was not as significant
a contributor as vowel quality. Consonant duration
seems to play a role - but not a significant one -

in the subject's identification of the stimuli, Vowel
quality also plays a consistent role - but below the
significance level - in the discrimination of the

more open vowels, There is no doubt, however, that,
as far as this experiment is concerned, subjects nmake
use of different cues in identifying the close vowels
from each other and the open vowels from each other,
This seems to support the description of the vowels in
this thesis, namely, that the vowels - but especially
the close vowels - are different not only in their
duration but also in their formant structure/vowel
quality.
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8.9.1.Before going on to discuss the results further, I
must define some terms I have adopted to facilitate
reference to the synthesised words and avoid repetition
of the exact formant structure and duration each time a
response or a stimulus word is referred to:

Target : when a vowel is said to be the test target,
it means that the formant structure considered as charac-
terizing that vowel has been used to synthesise it, but
that the duration of the vowel is not necessarily that
with which that vowel is usually associated.

A near-target : means that the formant structure of
the synthesised word does not characterize any particular
Maltese vowel, but lies somewhere between two vowels,
hence approximating to those two vowels as far as
quality is concerned.

Confusion : is used here to indicate that a majority
response is achieved for a particular vowel when that
vowel was not the target or near-target. When a split
response is achieved for a near-target, it is not
considered as a confused response since two vowels are
close but not identical to the vowel of the synthesised
word in vowel quality,

The results for each vowel set will now be discussed.

8.9.2. TI‘.

o

front-close vowels (with ref. to Fig. D3,1-D3.11)

The results for the monosyllabic words, which
constitute the major part of the final close vcwel date,
will be considered first, The shorter groups of multi-
syllabic words are usec to test twe of the three vowels
at a time.

719/ - A significant response for /il/ was

achieved whenever /iJ/ was the test-target, that is
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when the stimulus word had an Fl 1 of 249 Hz., an F2

of 2280Hz., and an F3 of 2480 Hz, The varying duration
values for both vowels and consonants did not affect the
identification of this vowel., Thus, in Fig, D3.6, sig-
nificant responses can be clearly seen when the responses
are classified according to the formant structure of the
vowels, However, it is evident f;om figure D% 7 that there
is no significant response for /iJ/ at any specific vowel
or consonant durational value,

_ A significant response for /ij/ was achieved when
/ij/ and /i:/ are the near-targets at 298/350 Hz. for
Formant 1, 2280 Hz. for Formant 2 and 2480 Hz, for
Formant 3, except where the duration of the vowel is
very long at 160 msec. This appears to be very
significant (see under /i:/). It seems that when a
major difference between two vowels has been neutralized
the other important differential cues are made use of.
Thus , a significant response for /iJ/ occurs at all
the varying duration conditions except for the very long
duration of l60_msec. When the near-target is qloser to
/i:/ than to /iJ/, the majority response for /id/ occurs
only at vowel duration of 80 msec, However, a split
response occurs under similar conditions when Formant 2
has the value of 2125 Hz.

There is an insignificant = and therefore an
unnoteworthy - response for /id/ in all other conditions
except for some examples where the target is /i:/ and the
arresting consonant is long (or geminated) and the vowel
is short - +two conditions that are not characteristic
of /i:/. 1In these cases there is a slight deviation in
response, In fact, a deviation away from /i:/ response
to /iJ/ response occurs when the vowel duration for /i:/
target-words is short. However, at vowel duration
120 msec., and 160 msec., the response is hardly deviant
from an /i?%/ response and so cannot be classified as a

1. F, refers to Formant 1, F2 to Formant 2 and F5
to Formant 3.
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confusion. The status of responses for /i:/ and target
/i:/ will be discussed below.

Without having to make any allowances whatsoever for
test conditions, it seems reasonable to conclude that the
word with traditional 'long vowel' /iJ/ was not
identified only under appropriate duration conditions.

In fact, Fig D3.7 shows no consistent response for /iY/
under any specific vowel duration whereas a definite
consistent response for /id/ can be seen in figure D3.6
within specific formant s@ructure conditions, This leads
to the conclusion that /i9/ is perceived as gqualitatively
distinct from what has been considered its short
counterpart /i/ and also from /i:/. In fact, it is

clear from Fig.D3.7, that there is only an insignificant
response for /id/ when the target was /i/, and for /i/
when the target was /iY/.

8-9-3- ‘i:‘

A significant response for /i:/ was achieved
dnly when both the. formant structure and the vowel
duration values closely corresponded to the values
associated with the vowel., Thus a very significant re-
sponse for/i:/ was reached when the values for Formant 1
was 375 Hz, Formant 2 was 2280 Hz,,Formant 3 was 2480 Hz.,
and when the arresting consonant was short and the vowel
long at 120 msec or 160 msec, When both vowel and
consonant duration values were favourable, a significant
response for /i:/ was achieved at the very-near vowel
target. Thus, sigmificant responses can be quite clearly
- seen from both Fig. D3.6, D3.7, but not from
Fig.D3.10,since more than one factor seems to be
important in perceiving the vowel /i:/.

One point that may be worth making is that when
the vowel is very short and the target is /i:/, the
response is usually split between /i:/ and /ij/ and not
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with /i/, except when the consonant is long. If the
difference between /iY/ and /i/ is basically a
difference in duration, then the response should have
been split between /i:/ and /i/ since the shortest
duration is characteristic of /i/ and not /iY/.

/i:/ also achieves a significant response when
the target is /i/, but the vowel is long at 120 or 160
msec, and the consonant is short.

It seems from the above that a combination of the
cues of formant structure, vowel duration and consonant
duration are required to produce a significant res-.
ponse for /i:/. It could be concluded that when /i9v/
and /i:/ are in competition, vowel quality dominates
as the distinctive feature; when /i:/ is in competition
with /i/, then vowel duration and consonant duration,
or, possibly, vowel duration in relation to the duration
of the following consonant are more important cues for
distinguishing between these two vowels, This is quite
consistent with the description of these vowels given
in the previous section, It was noted there that the
vowel /i:/ bears a similar relation to /i/ as the
longer vowels bear to the shorter ones in the cases of
the three sets /e/ /e:/, /a/ /a:/, and /o/ /o:/.
On the other hand, /iJ/ bears the same relationship to
/i/ as /u¥/ does to /u/. As was pointed out earlier,
there is only an insignificant response for /iY/ when
the quality target was /i/, although a split response
should have been achieved if durational differences
were more significant than qualitative differences,

For the same reason, there was only an insignificant
response for /i/ when /iY/ was the target.

8.9.4. _/i/

A significant response for /i/ was achieved when the
target was /i/ and the vowel duration was 80 msec.
Even in these cases, there is some inconsistency in the
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responses, On the whole, however, Fig, D3.6 and D3,7
show a significant response for /i/ when the

target is /i/ and the vowel is short and the consonant
long.

Since there is no /i/ response for target /ij/, then
the distinction between these two vowels can be said to
be one of quality., There is at least a minor qualitative
difference also between /i:/ and /i/ since there is no
significant response for /i/ at target /i:/ and the
vowel duration is short, although there is a .
split response in some of these cases, especially when
a short vowel is coupled with a long arresting consonant,
However, this could be a negative cue in that a long
arresting consonant indicates that the vowel is
definitely not (or probably not) /i:/, rather than that
it indicates /i/.

Vowel duration is a very important distinction
between /i/ and /i:/, since when /i:/ and /i/ are both
near-targets the significant response is for /i:/ when the
yowel is long. However, since the significant response is
not /i/ when the vowel is short (everything else being
equal) then duration is not sufficient on its own as a
cue to the identification of /i/.

8.9.5. /i/y /i:/ and /i3/

The results considered so far all involve
monosyllabic words, namely /b0, /niiit/ /281, Two
further sets of words were also tested in order to
investigate the similarities and/or differences
resulting when only two close front vowels were in
competition with each other., These were /i:/ and /i/
in /si:ket/, /siket/ and /sik:et/, and /i/ and /id/
in /pit:er/ and /pidter/.

The responses for the two sets of words are rather
less clear-cut than the responses to the previous
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setst., (See figures D3.3, D3.8 and D3.9.)

(a) /i:/ and /i/ in /si:ket/, /siket/ and /sik:et/:
Figure D3.8. shows. that the only very significant
response that occurs is in favour of /i/ when the vowel
is short and the consonant is long, and for /i:/ when
the vowel is long and the consonant short, irrespective
of vowel target quality. However, there is a significant
response for /i:/ at target /i:/, but this is slightly
undermined by the split response achieved for /i:/ with
/i/ when the target is /i/.

These results nevertheless confirm the previous ones
in that a combination of favourable conditions seems to
determine the selection of /i:/ versus /i/ and vice
versa, This is also the case when consonant gemination
is taken into account., It is interesting that there
should be a 100% response in favour of /i/ when all
these conditions are favourable.

(b) /i/ and /iJ/ in /pit:er/ and /pidter/:
Figure D3.,9 again illustrates results similar to
those achieved for the monosyllabic stimuli, A very
significant response in favour at /id/ at
target /id/ and at near- target /id/ as well as at
target /i:/ = ‘target /i:/ is not given as a possible
response.

However, at target /i/ the response is split between
/i/ and /iY/. Since, as has already been discussed,
duration is an important factor in the identification
of /i/, then these results are consistent with the
previous ones., Duration, moreover, does not play an
important role here, A very significant response in
this respect occurs in favour of /i3/ even when the
vowel is very short, i.,e. 80 msec,

1. Only 28 subjects gave responses to the /siket/,
/si:ket/, /sik:et/ set; 2 subjects did not
respond to /pit:er/, /pther/ set.
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8 9.6. The close back vowels (with reference to
Figures D3,12 - D3,15 in /su¥r/, /sur/, /tuWtu/,
/tut:u/, /tu¥l/, /tul/

(u¥/

Figure D3,12 shows the responses: in real
values and percentages for the vowels /u/, /u"/. Figure
D3.13 shows the values of the formant structure and
duration of the synthesized vowels /u/ and /u"/.

A significant response for /u¥/ occurs at the
/u"/ target, that is, with Formant 1 at 249 Hz., Formant
2 at 760 Hz., and Formant 3 at 2480 Hz. at most of the
duration values of vowel and consonant, There are a few
exceptions (not evident in the total mean). Figures
D%,14f and D3,15 show a very significant response
for /u/ at target /u"/ irrespective of other factors.
A significant response for /u¥/ also occurs when the
vowel duration is 120 msec, In fact, the classification
of responses on the basis of duration values shows a
marked increase to respond with /u¥/ when the vowel is
longer., However, apart from the cases where the vowel
is very long (and even here, the response in favour of
/u/ is not negligible), the responses are split.

8.9.7. _LW/

Significant response for /u/ at target /u/ occurs except
in some cases where the word /tuttu/ is concerned, i.e.
when a disyllabic word is involved, The mean .response
/u/ for target /u/ remains very significant nevertheless,
over all vowel duration values, as is shown in Figures
D3.14 and D3,15,

The near-target cases are very informative, A
split response can be seen from a classification of
responses based on formant structure. These show a
growing tendency towards /u"/ rather than towards /u/.
When the responses are classified according to duration
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differences a significant response for /u%/ occurs at
vowel duration 120 msec, and 80 msec. A nearly equal
response for the two vowels results in the cases where
the vowel is short and the consonant is long. A strong
tendency to a /u/ response is seen when the vowel is
short and the consonant is also short,.

It seems, then, that formant structure is a very
important cue in determining the identity of the close
back vowels /u"/ and /u/. Duration is also a
significant cue, but only secondary to vowel quality.
Duration is not sufficient, on its own, to signal the
presence of /u"/ versus /u/, and vice versa.
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8.9.8. The Vowels /o/ and fo:/ in the words /bo:t/,
/bot:/; /so:t/, /sot:/, with reference to
figures D3.16 to D3.20. :

Figure D3.16 shows the responses in real values
and percentages for the words containing the test vowels

/o/ and /Jo:/.

Figure D3,17 shows the formant structure and duration
values of the synthesized vowels /o/ and /o:/.

From Fig, D3.18 - D3,20 , it can be seen that a
significant response for /o:/ was achieved at target
formant structure /o:/ only when the duration of the
vowel was long or very long, i.e. at 100 or 120 msec.,
whether or not the arresting consonant was normal or
geminated, However, a significant response for /o:/
was also achieved at intermediate-target formant
structure (Fl : 500 Bz, Fso: 1300 Hz., and F3 : 2480 Hz,)
when the vowel was long or very long, and in the case of
/b V t/ a significant response was achieved for /o:/ even
when the arresting consonant was geminated and the
vowel was of intermediate-target structure of Fl : 626
Hz., F, : 980 Hz , and F3 : 2480 Hz.

A significant response also occurred for /o:/ at
the /o/ target when the vowel duration was long or very
long, in the case of /b V t/ but not for /s V t/.

A split response was also achieved in the case of

/b V t/ with target /o/ formant structure and normal
vowel duration, i.e., 80 msec., and in the case of

/s V t/ when the vowel duration was 1oﬁg or very long,
and the arresting consonant was of normal duration.

A significant response for /o/ was .achieved when
formant structure was target /o:/ but the vowel
duration was very short, and when the vowel duration
was normal and the arresting consonant was geminated.
At target /o/, a significant response was achieved for
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/o/ when the vowel duration was very short or normal
(except when the consonant was geminated in the case of
/b V t/) and also when the vowel duration was normal

and the arresting consonant was either long or geminated,
i.e. 90 or 120 msec, For /s V t/, a significant response
/o/ was achieved only when the vowel was very long but
the consonant was geminated. At intermediate target, \
a significant response for /o/ was achieved when the vowel
was very short and when the vowel was of normal

duration and the consonant was long or geminated, and
when the vowel was normal and the consonant normal
duration in the case of /s V t/ only.

Significant split responses occurred in general at
one vowel's target formant structure when the vowel
duration was either too long or too short for that
vowel.,

Figures D3,18 - D3,20 show that a significant response
occurs for /o/ when the vowel duration is short or when
the vowel duration is normal and the consonant is long
or geminated; for /o:/ when the vowel duration is long
or very long and the consonant duration is normal or
geminated, :

However, there is also a significant split response
in favour of the target vowel at the correct formant
structure (61% to 64%) which cannot be overlooked.

It can be said, in conclusion, that the vowels /o/
and /o:/ are differentiated primarily on the basis of
their duration, but that their qualitative differences
are also relevant,
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8.9.9. The Vowels /a/ and /a:/ in the words /ta:ta/,
/tata/; /rat:/, /ra:t/ , with reference to

Figures D3,21 tn D3,25,

Figure D3,21 shows the responses in real values
and in percentages for the words containing the test
vowels /a/ and /a:/.

Fig, D3.22 shows the formant structure and
duration values of the synthesized vowels /a/ and /a:/.

From the classification of responses in figures
D3,23-D3,25, it is clear that a significant response for
/a:/ is achieved irrespective of formant structure so
long as the vowel is long or very long, whether the
arresting consonant is of normal or geminated duration,
A significant response is achieved for /a/ when the
vowel is short, also irrespective of formant structure,
and also when the vowel duration is normal if the
consonant is geminated (except for /r V t/). A sig-
nificant response at intermediate target is achieved
for /a/ in the case of /t V t a/ where consonant
gemination is not relevant, when the vowel duration
and consonant duration are normal.

It appears that the vowels /a/ and /a:/ are
differentiated primarily on the basis of vowel duration.
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8. 910, The Vowels /e/ and /e:/ in the words /te:ma/,
/tema/, /tem:a/, with reference to figures
D3,26 to D3,30.

Figure D3.26 shows the responses in real values
and percentages for the words containing the test vowels
/e/ and /e:/. Figure D3,27 shows the formant structure
and duration values of the synthesized vowels /e/ and

/ei/.

Fig. D3,27 - D3,30 show that there is a
very significant response (67% in real terms) for
/e:/ when the vowel duration is very long and the
duration of the arresting consonant is normal or
geminated, at formant structure target /e:/. There is
a significant response for /e/ in most other cases,

The results for this vowel set are ambiguous,
possibly because of the three-way choice, There is no
significant response for /e:/ except in the two above-
mentioned cases, The results for this vowel set are
certainly not as clear-cut as for the other vowel sets.
SID'is designed in such a way that it seems unable to
produce authentic sounding nasals., This may be the
cause of the subjects' confusion here, This is the
only set in this second test in which 7 blanks occurred
as answers, i.e. 26%, to some of the test words.
However, it is also worth noting that qualitatively,
these two vowels are the least distinguishable of the
five Maltese vowel sets.,

I should point out here that these vowels, /e/ and
/e:/, are not related to each other in the same way
along the acoustic parameters (see chapter 7) as they
- are along the auditory and articulatory parameters
discussed in chapter 5. This inconsistency is shown
if figure 7.7 is compared to figure 5.1.

1, SID : Speech Imitation Device, see Appendix C.
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8 9.11. Conclusion

The hypothesis expounded at the beginning of this
section, regarding the roles of duration and formant
structure in the identification of Maltese vowels
seems justified, However, some modification of the
second hypothesis could be made., It appears from the
test carried out that:

1. /u/ and /u%/, as well as /i/, /id/ and /i:/
are perceived as qualitatively different over
and above being quantitatively different;

2. /o/ and /o:/, /a/ and /a:/, and especially
/e/ and /e:/ are perceived as quantitatively
different,

Durational differences between the vowels in (1)
are relevant but not primary; whereas qualitative
differences play a very minor role, if any, in the
differentiation of the vowels in (2).

This experiment could be extended to investigate
this hypothesis further, as well as to study the
informational value of certain selected frequencies in
Maltese utterances.

8. 10. Further Considerations

8.10,1, Construction of a vowel framework by the listener

There have been several explanations for the fact
that sounds considered as phonetically identical by
speakers are often clearly acoustically distinct, Joos
(1948) theorized that the listening process is a rapid
construction of a vowel pattern within which the
listener can locate the sounds that each speaker makes,
The listener sets up this acoustic vowel frame within
receiving just a few of the speaker's utterances, Hence,
however strange a speaker's usage may seem, understanding
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him becomes an easier task as the listener becomes
more adept at placing the sounds within the pattern,
hence identifying separate vowel categories, e.g. /ae/
versus /a:/ category, depending on a spatial relation-
ship to the points on the vowel frame that is
established for that speaker. In other words, the
listener establishes the speaker's vowel range.

This process is closely related to articulation
because the listener uses his complete knowledge of
how the sounds are produced. Of course, there is no
awareness of the process on the listener's part., Yet
that lack of awareness does not dismiss the possibility
of such a construction of a vowel framework.,

Joos 1948 also suggests that there is a projection
in the listener's mind of the incoming patterns in
such a way that he can track the sounds he hears to
the total frame he possesses, i,e. he converts the
incoming sounds into his own articulatory habits., It is
this conversion technique that enables him to understand
a vast number of speakers in spite of the widely
varying speech traits, As a result:

"the only kind of phonetic imitation that is any
longer possible to him is the kind known as
SOUND SUBSTITUTION which basically means the
elimination of personal peculiarities by the
CONVERSION technique ..."

"The amount of acoustic discrepancy that can be
and regularly is taken care of by the CONVERSION
technique - whatever that may be - is very
large, Even among adults it is rather greater
than the average distance from one phone to its
nearest neighbour on the formant chart."”

(Joos 1948, p.6L4)

Ladefoged and Broadbent (1957), too, show that the:

"linguistic information conveyed by a vowel sound
does not depend on the absolute values of its
formant frequencies, but on the relationship
between the formant frequencies for that vowel
and the formant frequencies of other vowels

pronounced by that speaker." (Ladefoged and
Broadbent 1957, p.98§
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When the same test words were introduced by a
different version of an introductory sentence, different
results were produced such that, e.g. the same test word
was identified as /bit/ by 87% of the subjects when
it was preceded by one version, and /bet/ by 90%
of the subjects when it was preceded by another version
in which Formant 1 varied over a lower range.

The same experiment also indicated that a time
lapse between the introductory sentence and the test
word decreases this influence, Little is known about
the implications of such a phenomenon, However, it was
decided for the experiment reported in this chapter,
that no introductory sentence should be used,
Instructions are given in English to avoid biasing
the results according to the instructions. It was
more likely that the subjects would form their own
conclusions from the test data alone.

"Taken all together, the results of this test
show quite conclusively that the linguistic
information conveyed by a given vowel is
partly dependent on the relations between the
frequencies of its formants and the frequencies
of the formants of other vowels occurring in
the same auditory context." (Ladefoged 1967,
P.113-114)

On the basis of the above arguments, it was
hypothesized that if a qualitative difference were
utilized.(or even utilizable) by the native speakers
of Maltese, then they could be seen to operate in the
test word. However, the task was to discriminate
between vowels that were close to each other on the
vowel scale and not between vowels that were located
at very different points on the scale,

8.10, 2, Artificiality of Experimental Conditions

Every experiment on human speech begs the question
of naturalness, No experiment using synthetic speech
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can claim a perfectly controlled degree of naturalness
because it can never really simulate a real speech
event, Apart from the fact that synthetic speech
itself is being used, other factors must also be
considered and accounted for:

1, It is not a communication act and therefore is much
more demanding on the subject who is being deprived
of the redundant features that makes communication
flow. '

2. No subject is ever really asked to decide between
minimal pairs without any further cues, Naturally,
these cues have been omitted deliberately in order
to establish the possibility of using other cues in
the absence of contextual ones (both linguistic and
extralinguistic). Nevertheless, the unnatural
conditions should not be underestimated.

3, The tests ensure that the probabilities of the
listeners' expectations are not encouraged by any
cues and that, in fact, one stimuli can as easily
occur as another: the stimuli are presented
randomly in the hope that any carry-over principle
is not introduced.

Having established that the stimuli were both
intelligible and acceptable by linguistically naive
speakers of Maltese (see Pilot Study, Appendix D - D1)
no further discussion is merited on the unnaturalness
of the speech stimuli, Speech synthesis was the only
suitable experimental technique that enabled one
factor at a time to be singled out, with everything
else being equal, It is only necessary for synthetic
stimuli to be acceptable as 'possible utterances' of
the language,

The argument here, is that, in spite of the above
factors, native speakers were being asked to perform a
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specific task: to use (or not to use) the features of
formant structure and duration to distinguish stimuli.
If they can perform the task, then it is reasonable to
hypothesize that they are performing the same task when
confronted with similar listening tasks in real speech
.events.

8,10,3, Perception is a very complex affair that cannot
be explained away by saying that a listener identifies

a vowel from another according to a specific cue.
Therefore, it is not reasonable to say that a test such
as this identifies the information that the listener
picks up during a normal speech event, It may well be
that various short cuts are taken and that different
speakers make use of different short cuts., We are all
acquainted with the listener who is very slow and the
one who is very quick when it comes to grasping spoken
utterances, especially when distorting factors are
present,

It is possible, therefore, to formulate varying
hypotheses as to how a listener identifies speech
sounds (singly or as meaningful units, probably the
latter). We could say, for example, that the listener
could have an economic device whereby, having identified
the vowel area (e.g. close-back vs., close front) he will
simply 'say ‘/u/ unless /uw/E that is, always /u/
unless lip rounding occurs (just to use the example of
an easily identifiable feature). The listener is not
aware of identifying a feature, but will certainly
perform the identification., In short, instead of working
in a vacuum: 'Which vowel is this?', the listener
either notices a distinctive feature or does not, If
he does, he decides in favour of /u"/, otherwise /u/.
This means that one member of a vowel set could be
filed by the listener as marked and the other as
unmarked, For example, the formant structure of /ij/
identifies it from the other close front vowels, but a
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longer duration marks /i:/ from /i/, or a shorter
duration marks /i/ from /i:/ - after having
established the absence of the marked feature
identifying and characterising /iY/.

Only the relative contribution of the formant
structure and the duration of the element to word
and/or vowel intelligibility and identifiability can
be tested in the present experiment., No further
commitment can be made to the field of speech
perception,

8 10.4, The Use of Minimal Pairs

As already mentioned (Introduction, 3.1 ),
redundancy occurs in language at all levels of coding
and structuring. It is important to isolate factors
singly if ambiguous results are to be reached in
experimental studies as the one described above, However,
the non-naturalness of the situation cannot be under-
estimated., It seems necessary at this point to consider
some real-life phenomena that accompany qualitative and
durational differences in vowels occurring in so-called
minimal pairs.

One very significant factor is the arresting
consonant, Its durational values are also ironed out
in the test by being tested in isolation as a cue to
vowel identification, Although (both from the test and
from basic native speaker intuition) this seems to be
not such an important cue in itself, there are other
factors associated with it that may determine the
native speaker's identification of a particular member
of a minimal set., One such factor is the vowel-
consonant link in a word., The bondage of the arresting
consonant to the preceding or following vowel is
usually tied up with syllable structure., When the
consonant following the vowel in question belongs to
the following syllable, there is no vowel-consonant
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bondage, although there will still be a vowel-consonant
transition., If the consonant is the arresting consonant
of the vowel in question and partly or wholly 'belongs'
to the preceding syllable (depending on whether
geminate or single) then the vowel-consonant bondage is
much greater, As a result, the vowel-consonant
transition could be said to be more abrupt such that
the vowel may not fully reach its target before moving
on to the following consonant., It may seem totally a
question of equating factors, However, in the words
studied here, it is not easy to decide on the syllable
structure, Such words, like:

{teghema> {temmha
/te:ma/ tem:a

{dehra> { dera) {derra>
/de:ra/ /dera / /der:a/

and so on, differ in their vowel-consonant bondage in
the way suggested., A geminate consonant appears as
intermediate between a consonant that belongs
exclusively to the preceding or the following
consonant,
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PART IV

CONSORANTS

This part is divided into two chapters.
Chapter 9 discusses the place and manner of
articulation of the Maltese consonants as articu-
lated in various phonetic contexts., The data
for the study of aspiration is included in
Appendix D, Sample electrokymograms of some

of the consonants studied appear in Appendix G.
Chavpter 10 is a brief study of the duration of

consonants based on electrokymographic data
listed in Appendix E,




Chapter 9

The Déscription of Maltese Consonants




9,1, The Phonetic Realizations of Consonant Phonemes

I would now like to consider some phenomena
characterizing consonants in connected speech. The
present study of the consonants in various phonetic
contexts is based both on personal observation as well
as on electrokymographic studies, Samples of the
electrokymograms used are presented in Appendix G -
specifically, G2, They will be referred to in the text
where relevant,

The combinatorial restrictions of Maltese consonants
have already been dealt with in Chapter 4 section 7. I
am concerned here only with some of the consonant
combinations because they appear to me to of particular
phonetic interest.

Section 9.2, deals with the oral stop consonants,
It includes a detailed study of the aspiration of
the vaiceless oral stops /p/, /t/ and /k/. Section
9.3. deals with the nasals., Section 9.4.. deals with
affricate phonemes. Section 9.5. deals with the
fricative phonemes. Section 9.6 . deals with the
approximant consonant phonemes,

In the course of this chapter, I have adopted some
abbreviations for the sake of convenience. Thus,
oral stops are referred to as P, So,

P, /P, byt dy ky 8,2 /,
Nasals are referred to as N . So,

N——}/n’m/-
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9.,2.1. The Phonetic Realizations of the Oral Stop

Consonant Phonemes

9.2.1. Place of Articulation

The consonants /p/ and /b/ are produced as labial
oral stops. Although it is probably true of all or most
labial stops, it is important to note that the labial
closure effected here is usually different from that
effected in neutral rest position. Fig. 12.4, 12.7 and
12,8, wvgm. Ya, 1b, & to 12a, b, in Part V illustrate the
marked differences between these two closure types. There
is tension in the lips that differs depending on the
vowels or consonants that follow. 1In general, the tension
produces some creases of the lips even beyond the outer
vermilion edge., The lips are always different from
neutral; they are thinned and spread when anticipating
a spread segment, horizontally contracted and puffed out
when anticipating labial and labialized segments, They
also move into intermediate states in front of less spread
or less rounded segments, Since the tongue is not
involved in the articulation of these sounds, it usually
assumes the shape necessary for the articulation of the
sound that follows the labial segment., The essential
visual features are discussed in chapter 12,

The realizations of the phonemes /t/ and /d/ are
articulated with the tip and blade of the tongue. forming

a central stricture at the alveolar ridge, and in some
cases, at the upper front teeth as well, The overall

tongue shape is flat or very slightly cupped. /t/ and
/d/ are here considered as flat apical advanced alveolar
stops.

The main stricture for some of the realizations of
/k/ and /g/ occurs just forward of the post palatal
region but usually extends as far back as the velar
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region, The advanced articulation occurs in the
context of front vowels, whereas the more retracted
articulation occurs in other contexts., The back of
the tongue is bunched up or convexed towards a
relatively massive contact-area of the palate, making
much firmer lateral than central contact with the
palate, Hence, /k/ and /g/ realizations include
convexed dorsal post-palatal and velar stops.

The glottal stop in Maltese is often produced
with simultaneous slight constriction of the pharynx,
especially when it occurs word-initially or word-
finally. I believe that there is hardly ever any
pharyngeal constriction when the glottal stop occurs
intervocalically. Maltese /2/ is produced with a
firm closure of the glottis. It is always audibly
released, in the same environments as are the other
voiceless oral stops, even when it occurs in clusters,
Its duration is comparable to that of the other stops.

9.2.2. Phonetic Characteristics of Oral Stop Clusters

Cral stops in Maltese are always audibly released
and almost always aspirated if voiceless (but see 9.2.4)
when they occur singly, whether word-initially, -medially
or-finally. This also holds good when they occur with
other consonants in clusters in any of these positions,
When the consonant cluster consists of two stops (P + P)
one of three things can happen:

1. 1In careful and normal colloquial speech and
sometines in fast colloquial speech as well, each of

the two stops'is made and audibly released. The
voiceless stops are generally aspirated in any
rosition.

2. In fast colloquial speech, a double stricture
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can occur, that is, a stricture at two places of
articulation with a simultaneous audible release.

3. In fast colloquial speech, the stricture of
the first stop is very relaxed and is released
inaudibly during the closure stage of the second
plosive., When the labial is the 'inaudible' one, the
effect is like that of lip opening at the initiation
of a speech act, The velar stop and the glottal stop
in all the data considered, and from my observations,
have always been audibly released and are characterised
by a minimal average duration of 29 msec. voice onset
time,

These events are all illustrated in electrokymograms
in Appendix G - in G.Z2.

For some Maltese speakers, the initial cluster /tl-/
is phonetically realized as [kl-] ; hence for these
speakers in this structure, the /t/ - /k/ opposition is
neutralized,

9.2.3. Phonetic Variants of /2/

I believe that the production of the glottal stop
has sociolinguistic implications: long, firm closure
and release is considered 'neutral!', whereas a light
or short closure and/or inaudible release, marks the
Maltese speaker who wishes to present himself as having
English as a first and Maltese as a second language.
The attitude is characteristic of a small number of
speakers who still associate the use of English with
education and general prestige, and Maltese as the
'vulgar' tongue,.

In words and utterances beginning with a vowel,
a glottal stop is often produced. The duration of
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the stop phase of the glottal stop is comparable to
that of the other oral stops. Its distribution is not
limited either; it operates in the same places in
structure as the other stops, with the difference that
it does not participate in voicing harmony, i.e., it
can be followed and preceded by both voiced and
voiceless consonants, It can be geminated in the

same way as the other consonants (although I cannot
find examples of word-initial gemination preceded by
the epenthetic vowel /i/). It is always audibly
released even when it occurs in clusters.

9.2.4. Aspiration of the Maltese vlosives /v/, /t/, /k/

Aspiration is here defined as the voiceless
period from the release of a stop to the following
voiced segment., I carried out a study of the duration
of the aspiration of the three Maltese oral voiceless
stops /v/, /t/s /k/, from electrokymographic tracings
of several utterances, as spoken by myself. Sample
electrokymograms are reproduced in Appendix. G -
specifically in G2.5.

The data consisted of words within the frame
sentence:
{(Erga ghidli issa.>
/erq5aidli Issay
(Gloss: Repeat now. )

This context provided a voiced element at either end
of the word to be analysed, thus making measurements

easier, The data was selected to provide examples of
the plosives under analysis in several contexts, namely:
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1, Monosyllables - syllable initial and syllable
final:

2., Multisyllabic words - stressed and unstressed
syllables;

- syllable initial and
syllable final;

3. Consonant clusters - i.,e. followed by another
consonant;

L, Geminates

5. In specific vowel contexts, i.e., followed or
preceded by all the Maltese
vowels in turn; also separated
according to whether they are
followed or preceded by a
"long" or "short" vowel.

6. In Miscellaneous contexts,

7. In continuous speech: Two short pieces of continuous
speech by the same speaker
were also considered as
supplementary data.

The Purpose of this Study was to determine:

1., Whether unvoiced plosives in Maltese are always,
never, or only occasionally aspirated,and if so, when,

é, Whether there is a systematic distinction
between these plosives in terms of aspiration and/or
the duration of aspiration, and, if there is such a
distinction, what are the determining factors.,

3, Whether aspiration is related to intelligibility.

The data is presented in Appendix E. ¢
A summary of the average duration of aspiration in the
data analysed appears in figure 9,1 to 9..4.
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FIGURE 9.1

Summary of the duration of asplratlon (in milliseconds)
of Maltese /v/, /t/, /kK/

The context is specified on the left hand side,
The duration of aspiration is given first for /vn/, /t/
and /k/ together, and then sevarately.

Context /p,t,k/ /p/. L/ fe/

Miscellaneous 25 L 29 33
Monosyllabic:-

8 Syllable-Initial 45 25 49 92
ii, Syllable-Final 27 29 40 43

Multisyllabic Stressed
Syllables:=

i, Syllable-Initial 33 32 32 36
ii, Syllable-Final 52 48 43 65
iii, Syllable-Boundary 52 42 39 75
Unstressed Syllables:-
o Syl;able-lnitial 26 16 30 32
ii, Syllable-=Final 28 25 22 36
Consonant Clusters 47 48 51 42
Geminates 31 é6 30 28
Different Vowels:-
(1) i, ie, i: 35 2l .39 L6
(ii) e, e: 30 20 38 33
(1ii) a, a: 20 20 353 27
(iv) o, o: 30 31 3L 26
(v) u, u: 25 38 4O 31
"Long" Vowel 38 30 L3 40
"Short" Vowel 27 17 32 32
29 37 L1
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FIGURE 9.2

Average duration of aspiration (in milliseconds) of
Maltese /v/, differentiated according

to the specific vowel contexts:

(No distinction is made here between stressed and un-
stressed vowels, monosyllabic or multisyllabic contexts.)

Vowel Context | /»/y/t/,/x/ /o/ /t/ /%/

/il /il e/ 35 21 39 46

« (1) " 30 45 57

| /e/y /ex/ 30 20 38 | 33

R 33 22 32 45

/a/, /ai/ 30 20 33 37

B 29 22 33 33

fofs fosf 20 31 34 26
" s | 30

fufs Sasd 37 39 40 L3

o st et 4k 35 45 53

* y
(1) indicates nonsense words,
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FIGURE 9.

Rank-ordering of contexts in which aspiration occurs,

from most to least.

The figures refer to the duration of aspiration in

milliseconds, for /p/ /t/ /k/ in each of the contexts

specified,

lo/

Consonant Clusters
(all types)

" Syllable-Final
Stressed

sfllable Boundary-
Stressed

Context-vowel

/u/ Juw/

Monosyllabic
Syllable=Initial

Syllable Initial-
Stressed

Context-vowel /o/
fo:/

Context~Long Vowel
Monosyllable
Syllable Final

' Geminates

Syllable Final
Unstressed

Context=-vowel /i/
/L3 /i

Context-vowel /e/
/e:/ /a/ /a:i/

Context-Short
Vowel

Syllable Initial
Unstressed

Miscellaneous

48

48

La

M
Co

35

31
30

26

25

20

17

16
14

I/

Consonant Clusters

Syllable Initial-
Stressed

Syllable final-
Stressed

Context "long"
vowel

Context vowel /u/
/uw/

Syllable final-
monosyllable

Cogtext vowel /i/
s1d/ si/

Syllable Boundary-
Stressed

Context vowel /e/
fe:/

Context vowel /o/
fo:/

Context vowel /a/
/fa:/

Context "short"
Vowel

Syllable Initial
Stressed

Geminates
Syllable Initial-
Unstressed

Miscellaneous

Syllable Final
Stressed
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51

49

L3

39

39

38

3

33

32

32

30

30
29

22

[</

Syllable Boundary-
Stressed

Syllable Final-
Stressed

Syllable Initial-
Monosyllabic

Vowel context /i/

/37 /i:/

Syllable final-
Monosyllabic

Consonant Clusters
Context-Long Vowel
Geminates

Vowel context /a/
/az/

Syllable Initial-
Stressed

Syllable Final-
Unstressed

Vowel context /e/
lez/

Miscellaneous

Syllable Initial
Unstressed
Context-short vowel
Vowel context /u/
/u¥/

Vowel context /o/
fo:/

75

52

46

43

L2

40

37

36

36

55
33

32
Se

31

26



FIGURE 9.4

Rank-ordering of contexts in which asvpiration occurs
from most to least, for /p/ /t/ and /k/ together.

9.
10.
2l
L2

13,

Stressed - Syllable Final
Consonant clusters
Monosyllabic - Syllable initial

Long vowel context

(i.e., before the long vowel)

Monosyllabic - Syllable Final

P
Stréssed

Geminates
/e/ [ei/,

Short vowe

/i/ context

- Syllable initial

/a/ /a:/, /o/ /o:/ context

1 context (i.e. before short vowel)

Unstressed - syllable final
Unstressed - syllable initial
/u/ /u:/ context, and Miscellaneous.
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The data contains relatively few examples of
unaspirated voiceless plosives in Maltese, "Unaspir-
ated" is here defined as zero to 14 milliseconds of
aspiration to distinguish between the duration likely
to be perceived., The words in which the plosives were
unaspirated are:

Monosyllabic: Syllable-initial /p/ in pat:
A5l dn katyp

Multisyllabic: Stressed syllable:
- syllable-initial /p/ in 'pesta
/t/ in pastart
in impustur

- syllable-boundary controversial

/p/ in id:ispfa
Unstressed:

- syllable-initial /p/ in pastart
in pdpot
in pipistrel

/t/ in ‘'pesta
in takwista

Geminate: /p/ in tap:
in jap:ap
el dn ffcafsy

Others (appearing under "specific vowel context" and
"miscellaneous" in data):
/p/ in pit:"er

in  pitiats

in spik:"a

in pik:u“n

in khap:el

in spa:k

in ‘rp&k
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/x/ in sko:p
in jkubhilja
in skut"el:a

/p/ in part"idth
in ‘'t"pat:"i
in thpat"itja

/t/ in Jjiftakar
in lisltorja
in bas'tu*a

. I
in o p":ost

-

Of these 31 words, 14 have a similar context not
accounted for in the analysis so far, i.e. Fricative,
usually/s/, preceding plosive, Three of the words
(counting as 5 examples of plosives) are practically
unaspirated and could be considered as "unusual®
articulations, Of the rest, 5 of the plosives are
followed by the shortest vowel /i/, and 4 are geminates.,
The remaining are followed by the vowel /a/. All of
the examples outside of the "fricative context" are
examples of plosives within closed syllables., However,
there are several words sharing these same features in
the data with aspirated plosives,

In general, the data shows that the voiceless
plosives /p/, /t/, /k/ are generally aspirated in all
contexts. The exceptions, discussed above, are not
consistent enough to provide evidence for contextual
restrictions on aspiration. Aquilina (1973, p.4)'s
statement:

" [p] and [t] are pronounced without any

aspiration”
must, therefore, be incorrect. It seems, in fact, that
/p/s /t/ and /k/ are almost always aspirated, The
reservation "almost" is important not only because of
the exceptions of unaspirated plosives, but also
because aspiration is not necessarily a linguistically
significant feature in Maltese - unless it can be
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proved as important in relation to intelligibility, at
least, or closely related to some other phonetic
feature,

Although the examples of unaspirated plosives have
been considered as exceptions, there is a fine line of
distinction between these and the less-aspirated plosives
in the data. /e can see, for example, that 19 out of
32 exceptions involve a /p/ - which is the least
aspirated of the plosives, 11 of the remaining 13
dinvolve the cluster [fricative + plosive] .

There is a great amount of systematic differentiation
between degrees of aspiration in the rest of the data.
figure 9,1,, below illustrates the various degrees
of aspiration for the plosives /p/, /t/ and /k/
separately, The categorization of the data into sixteen
set classes need not, of course, restrict speculaticn
about possible factors influencing aspiration. These
categories are, nonetheless, meant to focus on important
determining factors. These will, therefore, be
considered before .any others,

(a) The classification of plosives according to
place of articulation (i.e. as opposed to treating thenm
as a homongenous group) seems a significant one. There
is a consistent difference between the duration of
aspiration of /p/, /t/, /k/ - with /p/ having the
least amount of aspiration and /k/ the greatest amount
in almost all of the examples in the data, The few
exceptions involve the groups of words which have been
classed according to "place" of articulation, i.e.
front to back and open to close. These exceptions are:

(1) /k/ has less aspiration than /p/ and /t/ when
followed by the back vowels /u/, /u“/, /o/
and /o:/;

(ii) /k/ has less aspiration than /t/ when followed
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by the half open vowels /e/ and /e:/;

(iii) /k/ has less aspiration than /p/ and /t/
' when followed by another consonant; '
Also,

(iv) /t/ has less aspiration than /p/ in syllable
final and less clear-cut syllable-boundary
position in stressed syllables, as well as in
syllable final position in unstressed
syllables.

(b) We could say that there is some type of physical
limitation - or pure phonetic conditioning - on
aspiration in terms of manner of articulation of the
following segment, This could be the reason =
although one must be wary of such generalizations =
for the fact that the duration of aspiration is
consistently unusually great for all three plosives in
the context where one of /m/, /n/, /1/ and /r/ immediately
follows, This may be a language-specific occurrence,
Segmentation is made even more difficult by the
possibility that the initial articulation of these
consonants could be being articulated without voice,

The reason for my concluding this is that (1) the
duration of the voiced part of these consonants is
unnaturally short; (2) air flow out from the nose

for the nasals starts well before any larynx tracing
(for voice); (3) the typical sudden depression for a
tapped /r/ often precedes voicing, These considerations
make it difficult to decide where aspiration ends and
the consonant begins (an obvious limitation of such
segmentation).

(c) We could say, in general terms that plosives in
column A Dbelow usually have a greater amount of
aspiration than those in column B:
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A B

Stressed Syllables Unstressed Syllables
Syllable Final Syllable Initial
Monosyllabic (initial) Multisyllabic (initial)
Multisyllabic (final, Monosyllabic (final,
stressed) stressed)

Consonant Clusters (i.e. Single Consonants
plosive + consonant)

(d) Vowel type and vowel length do not seem to
exert great influence on aspiration, except in the case
of the short vowel following /p/. More data might show
that such an influence may be limited to the vowel /i/,
the shortest of the whole set (according to other EKG
tracings). There is some systematic differentiation
depending on the place of articulation of the plosive
with respect to that of the following vowel, DNonetheless
there is no outstandingly long or short duration for any
.specific set of vowels. '

(e) The data for geminates is not large enoughl
to allow detailed investigation, There is evidence,
nonetheless, that points to a lesser duration of
aspiration for geminate plosives than for single
syllable-initial or final plosives in stressed syllables,
It may indicate that, if aspiration is an important
feature for intelligibility in the case of voiceless
plosives, it may in fact alternate as a clue to the
identity of a plosive, with the duration of the stop
phase,

(g) The continuous speech data ( listed in Appendix
E .) , on the whole, provides confirmation of the
results from the controlled data (i.e. words in

l, I could not find enough examples.
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isolation or within set phrases). Namely,

/k/ is more strongly aspirated than /t/ and /t/
is more strongly aspirated than /p/.

This does not seem to be the case with sample (i)
which shows little differentiation for the place of
articulation category. However, it happens that 7 out
of 13 of the examples for /p»/ involve the context

p +r /1 . These 7 examples have an average
duration of 41 msec, when considered separately. The
remaining 6 have an average duration of 21 msec, -
which is compatible with the greater part of the data.
This, in itself, confirms the data under the category
"Consonant clusters", but especially the discussion on
the context: m

plosive + ?

r

In the attempt to differentiate several categories,
exhaustiveness has, to some extent, been sacrificed,
There are indications, from the exceptions for example,
that:

(a) many more consonant clusters ought to be
considered; |

(b) more data is needed to support or disprove the
above observation about the effect of /m/, /n/,
/1/, /r/ on aspiration;

(c) more examples of geminates differentiated
according to different places in word
structure are needed,

One of the problems underlying this type of
discussion is that it assumes a clear-cut approach to
the notion of syllables, Not only is this notion
unclear in itself, but Maltese presents innumerable
problems in this area,
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9.3. The Phonetic Realisations of the Nasals

9.3.1. Place of Articulation

The consonant /m/ is a labial nasal stop in Maltese.
The same type of labial closure is effected for /m/ as
for the oral stops /p/ and /b/. (See above, 9.2.1)

Maltese /n/ is realised as a flat apical advanced
alveolar nasal stop., It is articulated with the tip
and blade of the tongue forming a central stricture at
the alveolar ridge, and sometimes at the upper front
teeth additionally. The overall tongue shape during
the articulation is flat or very slightly cupped.

The nasals /m/ and /n/ almost always lose their
characteristic place of articulation when they precede
either the stops or the labio-dental sounds /f/ and /v/.
They assimilate in this way:-

/m + £/ —fnf] /n + v/ —fmv]

+ £/ —3pf] /n + v/ —mv]
and
/n + p/——y[mp] /0. + bf—yfmb]
/m + t/ —y[nt] /m + d/—s[nd]
/n + k/ __,E]k] /n + g/___,[gg]

9.3.2. Devoiced Variants of the Nasal Phonemes

The nasals /m/ and /n/ are often partially devoiced
in a voiceless context, but especially a bilaterally
voiceless context; they are also at least partially
voiceless when they follow the voiceless aspirated
plosives /p/, /t/, and /k/. In these instances, voicing
occurs only through part of the duration of the nasal,
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9.3.3., Nasal and Oral Plosion

The events that occur during a P + N articulation
depend mostly on the place of articulation of the two
potential segments, In the case of homorganic sequences
i.e, /p +mn/, /b +mn/, /t + n/, and /d + n/, the oral
plosive can be:

(1) orally released and followed by a nasal stop:
(2) simply released nasally: PN;

(3) (in the case of a voiceless oral plosive) released

both nasally and orally, and the nasal is often extensively

devoiced: PNQ .
In the case of non-homorganic events, the oral stop is

S

]

usually orally released and followed by a voiced nasal,
as in (1) above, However, it is not uncommon to find
non-homorganic P + N sequences, e.g. /p/ + /n/ or
/t/ + /m/, with nasal plosion of the oral stop in some
speakers, The tendency, however, is to release the
first stop orally when it is not homorganic with the
nasal,

9.4, The Phonetic Realizations of The Affricate Phonemes

9.,4.1, Place and Manner of Articulation of /t(/, /dz/., /ts/.
o -

The stricture for /ﬁf/ and /ds/ realizations occurs
at the back end of the alveolar ridge, or in some cases,
half way along the alveolar ridge. The active
articulator is largely the tongue blade, but often, the
tongue tip is also involved., There is a greater degree
of cupping for /Qf/ and /QS/ than for /ts/ (see below)
due to the more retracted tongue-palate contact for
/tf/ and /qj/. Hence, /EI/ and /d3/ in Maltese are
here considered as cupped lamino-post-alveolar affricates,

The stricture for /ts/ occurs at the alveolar
ridge and at the post-alveolar region of the palate,
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The tongue tip is the active articulator. The tongue
is cupped in all contexts. Therefore, /ts/ is usually
realized as a cupped avical alveolar affricate,

Labialization can be considered as the secondary
articulation for /tf/ and /q5/ since it occurs
consistently - for some speakers but not for all -
with the articulation of these consonants.

The stop and release phases of the affricates
are durationally comparable to separate consonants of
the stop and fricative type respectively, though
slightly shorter (see Chapter 10 on Consonant Duration),.
The stricture remains closer for the second phase
than that usually required for the fricative {f/ and
the fricative /s/, but it is not possible to determine
this experimentally,

9.4.,2. Devoiced Variants of /dz/.

The affricate /qs/ very rarely occurs fully
voiced in the data examined. There does not seem to
be consistent voicing throughout the duration of
either the stop phase or the fricative phase., I have
not been able to find any strict relationship between
the voicing or voicelessness of this affricate and the

contexts in which it occurs.

The duration of the affricates is interesting in
that the stop phase is usually of longer duration when
the affricate is geminated - but there are quite a
few exceptions to this., Electrokymograms illustrating
the occurrence of /qi/ can be seen in Appendix G2.3.
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9.5. The Phonetic Realizations of the Fricative Phonemes

9.5.1. The Phonetic Variants of /h/

The fricative /h/ is more "mobile" than any of
the other consonants in terms of place of stricture,
In several phonetic analyses of other languages, this
type of fricative is dealt with as the voiceless version
of the vowel that follows it, This seems a suitable
way of describing it in Maltese, Although its occurrence
is not limited to this context (/h/ + vowel), it still
anticipates the next vowel and is very much influenced
by the place of articulation of the following consonant,
when it occurs in a cluster, Its place of articulation
varies as follows:

1. Post-palatal (sometimes even palatal) in the
context of /i/, /i:/ and /iY/.

2. Velar in the context of /e/, /e:/ and all the
consonants with a front-of-velar stricture if
followed by any of the front vowels. (/h/ can

occur as Cl of a consonantal cluster).

3. Glottal or pharyngeal (these variants are not
usually used by the same speaker) in the
context of the open and back vowels, or the
veler or glottal consonants even if followed
by front close or half-close vowels,

The shape of the tongue differs depending on the place
of stricture, It is usually convexed in relation to
the palate at the place of articulation,

/h/ is frequently voiced when it precedes a voiced
consonant or occurs medially between two voiced
consonants, except those that do not participate in

the voicing harmony, namely /m, n, 1, r, w, j/. (See
Appendix G2.4).
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9.5.2. The Phonetic Variants of /f/ and /v/

The labio-dental fricative realizations are often
articulated with the lower lip introverted such that
the upper front teeth are in contact with the vermilion
partl of the lips as in a biting gesture. (See Figure

12.30 vgm., 23 and 24 a and b.,) The upper lip is often
moved upwards and outwards away from the upper teeth

although it is not a necessary articulator. The tongue
anticipates the sound that follows to some extent.

The essential visual features are discussed in Part V,

9.5.3. The Phonetic Variants of /s/ and /z/

The stricture for the realizations of /s/ and /z/
occurs just at the end of the alveolar ridge at the
start of the slope towards the deepest part of the
palate; The tongue tip is the active articulator. The
rest of the tongue is grooved. /s/ and /z/ are
therefore realized as grooved, apico retracted-alveolar

fricatives.

9.5.4, The Phonetic Variants of /{/

The stricture for {f/ realizations occurs in the
post-alveolar region. The active articulator is the

toqgue tip and blade., Many Maltese speakers have a
consistent secondary articulation of labialization
with {[/ » as with the affricates /tf/ , and /§5/‘
{f/ is, therefore, normally realized as a labialized

cupped apico-laminal post-alveolar fricative.

1. The division is marked in Figure 12.2 in Part V, b
the line C; ~ By - C, . B A
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9.6. The Phonetic Realizations of the Approximant
Phonemes

9.6.1. The Phonetic Variants of /w/ and /j/.

The stricture for /w/ realizations is one of open
approximation at the lips as well as at the velum.

The lips are rounded and protruded tensely outwards in
a very distinctive posture, (See Part V for a more

detailed discussion of the visual features.) The
tongue is convexed such that the back of the tongue

approximates to the velum whereas the tongue tip is
close to the floor of the mouth when anticipating back

vowels, but further away and more towards the palate
when anticipating front vowels, The jaw is almost

closed during the articulation of /w/.

The stricture for /j/ realizations is one of
open approximation in the palatal - in some cases, the
pre-palatal- region, The active articulator is the
front of the tangue, The sides of the tongue at the
back are supported by the upper and back molar insides,

The lips are usually spread, but their position is
dependent on the phonetic context,

/3j/ and /w/ are always realized as voiced.

9.6.2. The Phonetic Variants of /1/

Stricture for /1/ realizations occurs at the end
of the alveolar ridge as for /s/ and /z/. For some
speakers, there is a right-sided, and for others a

left-sided, lateral air flow instead of a bilateral
one, The active articulator here is mostly the tongue
tip or the tongue tip and blade., The tongue is cupped.
Hence, /1/ is normally realized as a cupped apico- or
apico-laminal alveolar (or retracted alveolar) lateral
approximant,
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Partial devoicing of /1/ can occur in the context
of a preceding and a following voiceless consonant,
However, /1/ israrely voiceless for the entire duration
of the articulation,

The events in a syllable-initial consonant cluster
with /1/ are worthy of note here., A P + /1/ in careful
and normal colloquial speech can be a sequence of a
centrally released plosive followed by a lateral
approximant, In the context of a voiceless, audibly
released plosive, the lateral is also voiceless or
only very weakly voiced except towards the end of the
articulation, The air-stream release is very turbulent
when the lateral is voiceless, In the case of an
alveolar plosive, the lateral is usually voiced almost
immediately so that, in fact, it is easier to segment
the process here into two separate events as: 5 sl s Ly 0
Very often, however, the central stricture for the
lateral approximant takes place simultaneously with or
during the stricture for the plosive so that, in fact,
the lateral air-stream occurs audibly with the release
of the plosive,

The analysis of this typve of articulation shows
that it is very difficult to segment the process into
P + /1/ since what we really have is a complete
stricture at two places of articulation (the place
for the plosive and the alveolar ridge), release of
the stricture for the plosive, and turbulent lateral
air flow as the alveolar-stricture is maintained, This
could be represented as PL if this means that the
stricture for the lateral must be simultaneous or at
least overlapping in time with that for the plosive,
The general tendency is to release the plosive laterally
as the central stricture is being made for the lateral
approximant, This leads to a sequence of events with
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only partial overlap.

Whatever the context in which it appears, /1/ is
always a clear alveolar lateral,

9.6.3, The Phonetic Variants of /r/

The allophones of /r/ are produced with slightly
retroflexed (curled back) tongue tip which, as the
active articulator, forms a stricture at the end of the
alveolar ridge towards the post alveolar region.
/r/ is usually produced as [:] in intervocalic position
when it is also a geminate consonant, and as E&] in other
contexts. However, some speakers use Eﬁ]and [r]
respectively, instead in the same contexts, There are
some speakers for whon1E&],[£] and[r] occur as free
variants, For some Maltese speakers /r/ realizations
consistently have a secondary articulation of labialization,
Hence the allophones of /r/ include labialized, slightly

retroflexed, apico post-alveolar (or retracted alveolar)
approximants or taps, and occasionally trills,

In the context of both a preceding and a following
voiceless consonant /r/ realizations are often at least

partially devoiced.

9.7. Voicing Harmony of Maltese Consonants

The phenomenon of obligatory voicing/devoicing
of Maltese consonant sequences and clusters has already
been mentioned in chapter 3 and in the present chapter.
The general rule for Maltese agreed on by all linguists
can be restated as:
Consonants occurring sequentially without an interrupting
vowel must agree in the voicing feature; they are all
voiced or all voiceless, ‘depending on whether the last
consonant in the sequence is voiced or vciceless., This
applies to all consonants except /my n, r, 1, h, 2, j, w /.
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My own observations indicate that, in fact, this
voicing harmony extends at least partially also to

fhsims ', 1, and v/,
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Chapter 10

Consonant Duration




10,5 - Duration

10513 Electrokymographic tracings are used in this
section to investigate the average duration of different
consonants, Knowledge of the duration of segments is
useful in itself as a basis of comparison as well as

for a study of syllable and utterance total duration,
This is an important aspect of natural rhythm, to

which this study is making a contribution by setting

up the basic groundwork more explicitly than has so

far been done.

One informant was used for this study. The data
consists of samples of words with:

l, Word-initial, word-medial and word-final consonants;
2. Single consonants, geminates and consonant clusters;
3. Voiced and voiceless consonants;

L, Stops, fricatives, affricates and approximants.

It is not possible to consider an equal number of words
under each category because: (a) it is not possible
to accurately and reliably measure voiceless segments
at the beginning or end of words or utterances, I
have included those voiceless consonants where I felt
confident about the measurement, Placing them in
phrases often disqualifies them as utterance-initial,
apart from the problems of false pauses that distort
real duration (See section 6.2); (b) it is usually very
difficult to reliably segment approximants and voiced
fricatives from the following or preceding vowel or
from some other voiced segments in electrokymographs,

The results appear in figures 10.1 to 10,5,
Detailed lists of the data can be found in Appendix F,
The data is discussed below, Sample electrokymograms
are presented in Appendix G - specifically G.3.
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10, 2% Segmentation Problems

Various difficulties prevented me from sorting out
nmy data into further subgroups in order to differentiate
between as many phonological conditions as possible,.

The main difficulties were the following:

1, Some voiced consonants, for example /z/, /v/,
as well as /2/, cannot be easily segmented from the
vowels simply from electrokymographic tracings. Since
a very large number of words is involved, it would
have been impracticable to make spectrograms of the
words,

2. Some voiceless consonants, especially
fricatives, cannot be reliably measured when they
occur word-initially and word-finally, One way of
making measurements possible is by contextualizing
the word, However, this presents additional problems
since artificial pauses are often introduced between
the test frame and the word investigated., (These
problems are also discussed under Vowel Duration,
.section 6.2.)

3. Some sounds are not very productive in Maltese,
" e.8. /g8/y /ts/ - and therefore cannot be measured in
many environments,

L, "It is often difficult to determine the
beginning and end of words in the tracings, Consistency
in decision regarding segmentation does, however,
decrease the amount of error here.

1055, Presentation of Electrokymographic Data

I have presented the data in three separate tables
to allow easy access to the basis of the generalizations
that I am about to suggest. The full data appears in
Appendix F, The contexts differentiated here will
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ve referred to as follows:

IS : Word-initial single consonant;

MS 3 Vlord-medial single consonant;

FS - Word-final single consonant;

TG Geminated consonant preceded by word-initial A/
MG : Word-medial geminated consonant;

FG z Wlord-final geminated consonant;

1 s AR Word-initial consonant in a cluster;

MEL 3 Wlord-medial consonant in a sSeguence;

B -2 Word-final consonant in a cluster,

The duration of the plosives includes only the
stop phase and not the duration of aspiration which
is considered separately in chapter 9, section 9.2.4.

Geminated consonants have been considered as making
up two consonants in terms of the averages. This does
not, however, imply that I consider them phonetically
as repeated articulatory events, Affricates have been
excluded from this because they rarely are of the
duration of two separate consonants when they are
geminated.

The tables are set up as follows:

Figure 10,1. : The average duration in msec, for
each consonant occurring singly, and
distinguished in terms of its position
in the word;

Figure 10.2. - : The average duration for each
consonant occurring geminated and
distinguished in terms of its
positions in the word;

Figure 10,3, : The average duration for each consonant
occurring in a consonant cluster,
distinguished in terms of its position
in the word,
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Figure 10.4, : The average duration for each
consonant (in msec.) in each of the
nine contexts, presented side by
side in the same table,

Figure 10,5.

The average duration for each
consonant in each context presented
together with the absolute average
for each consonant and the absolute
average duration for consonant types,
namely nasals, liquids, voiced stops,
voiceless stops, voiced fricatives,
voiceless fricatives, and affricates,

10. 4., Some Generalizations about the relative

duration of consonants

The data, as presented in the three tables, lends
itself to the following generalization, Affricates,
however, are excluded from these generalizations.
They are considered separately (see B below).

A, Conclusions with reference to figures
10.1. to 10.3.

1. The fricatives are of longer duration than any
other consonant type, whatever the context
(affricates are not considered here).

2. Most consonants are longer when they occur word-
finally than when they occur singly or in consonant
clusters, but not always when they are geminated,

5. Geminated consonants are often longer when they
occur word-medially.

4, The duration of geminated conscnants is approximately
twice that of single consonants; single consonants
are of approximately the same duration whether or
not they occur in a cluster.
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22 98 ik R4 i 16 /q/
g 88 0 b G0T i 0/ LIS
02 Gl, 0 9T 9/, Ui ¢!, /x/
A 20T 1 Q1T ¢ 16 1 66 /u/
9% .6 9 91T 0c 16 S pe ¢Q /u/

SpJom J09SNT) SPIOM  J9YSUT) SPJIOM  J99SUT)H, SPJIOM J9j3snT)
Jo*oN  a8eJaAy Jo'oN Teutd JO°ON TeTPen . JO* O TetyTur
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FIGURE 10.4 (p.l) Consonant Duration: Summary 1

Average duration in msec. for each consonant as it
occurs singly, geminated and in a cluster in each
of the word positions (a) initially, (b) medially
and (c) finally, :

Abbreviations used: I Initial; M = Medial F= Final
S Single; G = Giminated;
Cl = in a Cluster
IG refers to geminated consonants preceded by .the
epenthetic vowel /i/ only, in word-initial position.
(See 4.7.2., p.50)

iP\w.q A werooL
Averaz |l ":g- F&:&
WORD IMITIAL Worp MediaL Worp Finaw I,M, =13 G,C"i. umm_i
P S 31 39 , 106 , 32
g* 100 } 6% IS0 19 171 Qb6 140 | %O
Q@ 16 16 108 36
t | 5 69 37 12 1 a1 il
G 137 0 186 134 183 1 G4 128 | %6 ﬂ}hf
¢ T4 30 1l J 83 %,
L%
K | S SR s ) 18 84
G 10% T 63 16t g < 152 4! 140 Qg
c T4 1< B 73 14
7y S 14 ; 61 103 E 79
G 11 53 159 7 153 T3
e 67 45 J s6
b S 1c3 74 39
(A 99 164 79" 164 S
@ % 73 36
| OLET
ld 1 si 8 | 80 ) 2s )543
| L 6| s |77 170 |p %0 g8 | 19 S
L ai so ¢ to70 | ; -5 |
¢ (s a0 ) S T ' |3 '
- | 1 1L | i ]
G . [ T e ; TC : : i b1
@l sz | 7| L (uo) | L 9q |
' 1 i ! |
P ! 'y | L |
S |s| 0 |oe3y L 17 iz | 153 l
| ol 134 [(12e | 233 |{ vae | b we | wes | 99 |
|l 1y ]j FENS ‘ 1kl ‘J !153
| | | r . i L
1. As already discnssed, MCl is to be read as sequence of

consonants in word-medial position without reference to
syllable boundary/division.
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FIGURE 10.4. (p.2)

Waro INimaL | Worp Mediac Worp Fivac 1';:“,;]"‘,5"' o FSTa Averadd
! | |
£ S | 18l 132 70 |) 149
| G s 16! 190 L6 { 17C 190 | td%
| ; & 6 192 150 s ff
£ s | 8 43 142 |] 156 127
| G L4 135 216 136 |42 ale | 'a9
| P 148 143 147
! H ]
|k : = {79 114 E 151
- 179 104 s 1S3 204 |24
|« [ &y l 153 140
z 3 19 150 oy
G 138 140 108 140 1 105 by o, v
150 40 48
Ca ' : | 109
v | @ | 100 } 125 13 | 133 |
q s 75«-611 T8+ 8S s3+138 43+ 38
G [1AT+ &3 90+6T7 135+ 32 8BS + 34 | a4+ 95 TR + (07 |122+ lc4f 31+]q|
Q| 6T7+77 _l 43w 7% - 33+ 76 @Y,
- _ | 90+92]
&s S "33 + 190 ' 3 + i0c i
| ¢ j0a + 109 (101l +193 109 + ie4 101 102
| L Q nas 93 Was ag 1
s e | :_ | 5 l
3 s | Ti+60 30 + 60 ) {143 %170 | 10 +97 %) 23
[ G T3 + 80 L3 * 70 79 +72 i 143 + 170 ' 53+ 70| 35 -3l Bh+34
I« as g5 || F | asvas ]
m s | T QT ? 14 ‘ a7 [
| LG 1 172 90 | 7 10l 174 Ra. I
| Q 23 31\ ){. e 99 ;{1) mn
’ . | | ae
RN 31 I aa ) | q
.G | oA 333 103 17| I3 | 203 |99
e qq q 15 N tca
* :
{ S 83 ’ Te 30 ‘ 30
& T 77 143 3\ 30 143 | 78
| 70 | \CS ‘ 2% @ b
| , : | 33
g S gz ;# b4 | 1ss ] ; Y
¢ T 79 roTe 7 1ss s
@ | 73 4 Té 1.1 i 78
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CONSONANT DURATION - :

FIGURE 10.5 SUMMARY 2
Absolute average duration in msec, for each consonant
l initiaf | Medial | Final Sinale | Geruneli| Clusa | Abscluke
& b ﬁm”ju
P b4 79 SRS 92 140 86 go
t 70 38 104 31 168 33 26
- g2
K 63 8! 81 g4 140 14 Ak
7 T 53 87 a9 158 St <3
b Q9 T - 29 b4 L 14 39
d 17 80 - 35 155 715 79 31
9 73 7o = 30 - 19 20
3 a4 126 169 153 aeaq 153 129
£ 16l e 170 &3 140 160 12s
&7
J 135 8N 142 196 24 P<T fxs
h 179 14 153 152 a0s S 134 :
z 135 108 - 135 |40 148 103
1cS
¥ 1o 12s = - - 113 N3
tj qo+b7 | 85+ 84 | TI: 107 3+ s3] 122+ l04| S5+ 76 g2+ 39
ks | IOl +162 23 + 00| 10% + 104] U2+ A% | jou wieaff 93 >a2
| !]
\’is !' T3+ 62 T+ T2 | 143 - ncrl 99+ 37 83 + 70 | 95+ 35 6+ 34L
5 i | ! : |
™ ! Qo '. (R ! as i 174 | Ehi a- il
| l i i , | e
n |l as | 103 | 98 49 | aes | L2 ag ]
| I i |
.‘ ’, | l 3
{ L Los | 80 | 80 | a3 38 18 R
| i ‘| : | | i 33
» | 79 | 70 | 155 o | - i 13 3s )
! | i

|
I
|
|
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5. There is no consistent correlation between
duration and place of articulation.

6« There is a tendency for voiced plosives to be
of longer duration than voiceless plosives,

B. Conclusions with reference to figures
10,58 and 10.5

These two tables contain the same information
displayed differently to allow easy reference to be
made to the absolute averages in figure 10.5 and
clearer reference to averages by word-position in
figure 10,4,

The same generalizations reached from the data in
figures 10,1 to 10,3 are confirmed here. 1In addition,
the overall averages indicate that, in terms of duration
the consonants can only be divided into three classes:
affricates, fricatives and plosives, from longest to
shortest duration respectively.

Affricates are distinguishable from the other
consonants mostly in the way they vary in duration
when they occur geminated. Whereas other consonants
are usually about twice the length when they are
geminated ( in comparison with their duration as single
consonants), affricates can be either only relatively
longer, or the stop phase can be twice as long in
duration whereas the fricative phase remains the same
or is slightly longer, than the duration of the
corresponding stops and fricatives, The duration of
a single fricative is shorter than the average duration
of a stop added to the average duration of a fricative
in a single affricate segment, In its geminated

form, an affricate is never as long as the
added duration of a geminated stop plus a geminated

fricative.
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PART V

VISIBLE PATTERNS IN SPEECH

This final part is a study of the visible patterns
in both prolongedl articulation and in connected speech,
making use of photographic and cinematographic
techniques, as well as of a new experimental set-up.

The objectives set are: to discuss parameters
relevant in distinguishing visible patterns of speech,
to study these patterns in prolonged articulation and
to test the application of this prolonged articulation
study to that of connected speech,

The first chapter in the study - chapterll -

discusses recent various studies of lip and jaw
movements in speech as well as the experimental
techniques used,

Chapter 12 is a study of visible patterns in
prolonged articulation, A great deal of attention is
given to comparing the patterns of the two informants
studied,

Chapter 13 studies the visible patterns in
connected speech, This final chapter also deals with
the limitations of the study and explores further
possibilities, It suggests the possible application
of the study to lip reading methodology, especially in
the hierarchical organisational units in visible
speech,

1, Prolonged articulation refers to the situation where
a speaker is asked to maintain a sound or make it
longer than it would be in natural speech,
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Chapter 11

Review



11,1, ZIntroduction

This final part deals with the visible patterns
in speech, The framework for carrying out an
investigation of visible speech patterns in citation
forms and in connected speech-forms is twofold:
firstly, to fill in a third much-needed dimension in
my general phonetic description of Maltese; and
secondly, to provide some data upon which a
theoretical framework for the analysis, understanding
and teaching of lipreading of Maltese can be developed.

This chapter consists of a review of the literature
that is relevant both as background and also directly
to my own investigation of visible patterns in speech,
Most studies make use of electromyography and cine=-
fluorography because the main purpose of the studies
is usually the investigation of muscular activity
(e.g. in Gay etal 1974, Perkell 1969). Other studies
deal with the contribution of the lips to the acoustics
of speech (e.g. Fromkin 1964, Linker 1981)., Studies
more directly related to external and visible patterns
usually deal with the perceptibility or visual
accessibility of speech sounds, These are summarized
at the end of the review.

The terminology used in traditional phonetics to
refer to lip positions is considered and disambiguated
in terms of the labelling system adopted for this study.
This accounts for the three-dimensionality of the
patterns studied and also distinguishes between terms
referring to the activity or position of the lips
themselves from the space through which the teeth may
be seen when the lips move apart from each other,

This is done by adopting Laver's 1975 parametric
descriptions of labial configurations to deal with
what he calls "interlabial space',
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The study of lip positions by means of still
photography and video recording is described and
the data are analysed in the last two chapters that
follow this. In chapter 13 sy & comparison is made
between the two tyves of data and a discussion of
possible generalizations about visible patterns in
Spoken Maltese forms the conclusion,

It should be noted here that I do not intend to
make sweeping generalizations in the course of the
study. I hope that ty means of the present review, I
can place the main studies reported in the final two
chapters in their proper perspective.

This review ends with a consideration of the
terminology used so far in various phonetic studies to
refer to lip positions and lip movements,

11.2, Studies: Electromyographic and Cinefluorogranhic
Studies.

Results of electromyographic studies form an important
background to the present study, Three main areas of
interest are: (1) the muscles that are actively
involved in speech to produce movement of the Jjaw and
the lips; (2) the differences in muscular activity
during the production of Visually similar sounds or
'nomophenes! (a term used by most writers on lip-
reading); (3) the activity of the lips during a sound
for which such activity is not essential ang with which
the sound is not usually associated as, for example,
lip rounding for /t/ in [Jizfijt] .

(1) We already know a great deal about the complex
muscle groups involved in lip and mandible movement
during sveech. However, not a great deal has been done
on the individual activities of single muscle groups.
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This is partly because of the problems involved in
performing electromyographic investigations,

(2) Some studies have dealt with possible
differences in the amount or patterning of muscular
activity between sounds, Harris et al (1965), for
example, measured the electromyographic output of lip
muscles during the production of /p/, /bd/, /n/, /mp/
and /mb/., Although they found an "average tendency
for 'tense' sounds to be produced more forcefully
than 'lax! ... this tendency is present only for some
subjects and when large numbers of responses are
averaged, It is not large enough to serve as the basis
for a phonemic distinction based on muscular effort"
(Harris, K.S., et al, 1965), thus leaving the
difference between ([p)] and [b] to be attributed to
other visual factors such as timing - factors apart
from non-visible events.

-

(3) Very interesting and more directly relevant
are the studies in labialization as secondary
articulation., Harris 1977, for example, measured the
electromyographic activity of the orbicularis oris muscle
during the articulation of English nonsense words
/pasup/, /patup/, /patsup/ and /pastup/, and found
that electromyographic activity preceded the acoustic
activity for the vowel. McAllister et al (1974) also
measured electromyographic activity of the orbicularis
oris muscle and found that the onset of activity of the
orbicularis muscle differed for back and front vowels
in English in that it was later for the back vowels
than for the front.

Gay 1977 shows that labial muscle activity is
often increased in fast speech whereas lingual muscle
activity decreases, This means that more effort at a
faster speed is involved in labial activity for these
labial consonants.
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Fujimura 1961 shows a distinction in the activity
of the lips in the production of oral labial stops and
nasal consonants, in the speed of the lip opening
process., This "tissue deformation" will be discussed
in relation to Spéech versus rest position in the
analysis of my own data.

The unit over which co-articulatory lip activity
can occur is a controversial matter,

Gay 1977 found that intervocalic consonants affected
coarticulation in that they prevented the onset of lip
rounding from occurring before the closure for the
consonant was completed., Kozhevnikov and Chistovich
(1965) suggest that the syllable constitutes the
extent of anticipatory labial activity. Daniloff and
Moll (1968) show that English syllable and word
boundaries do not prevent anticipatory lip protrusion
which can in fact occur across four consonants
preceding the rounded vowel. The lip-rounding gesture
in their studies for most utterances occurred during
"the closure movement of the first consonant in the
consonant sequence preceding the vowel /u/, i.e.
often considerably before the start of articulatory
movement for the first consonant, '"whether or not the
- consonants form an acceptable syllable initial blend
in English" (Daniloff and Moll, 1968, p.714). This is
consistent with my own findings in Maltese (see 13,10),

Studies such as this lead to a consideration of
the size of production unit involved., For English, a
discrete phonemic unit or a syllabic unit is usually
posited, If coarticulation is not restricted by unit
boundaries, such as those of syllable or word, then
it leads to the positing of a unit larger than a
syllable but not including two syllables, as a unit
over which production is organized. The results of
recent studies such as those just mentioned seem to

229



indicate that forward, aﬁticipatory coarticulation for
vowels can start just after, but not during, the
production of the preceding vowel, that is over.all
the preceding consonants if no movement is required
for the consonants that is incompatible with that
required for the oncoming vowel,

This finding appears consistent with the finding
that it is the slow extrinsic muscle system that
accounts for vowel production, whereas consonants
rely on the activities of both the extrinsic and
intrinsic muscle systems ( Perkell 1969, p.65).

There does not seem to be a necessary simultaneity
in movements of different articulators for following
sounds, Daniloff and Moll (1968) conclude that:

"it does not appear -that there is a close
relationship between the lips and tongue in
achieving or undershooting targets ..."
(Daniloff and Moll 1968, p.715).

They also show that the lips do not 'take off' from a
position of rest; a retracted position seems to serve
as a "basis for lip movement during speech" (ibid,
p.716), and,

"it may be that protrusion starts more readily
from certain articulatory contexts than from
others, e.g. a command for protrusion might
produce a faster and earlier response when the
lips are retracted, as for /¢/, than when
nonretracted, due to muscular tension available
in the retracted lips which would add to the
initial protrusion response" (ibid. p.716).

These studies have abundant implications for the
various proposed models of speech production, This
highly relevant topic is outside the scope of this
work, However, it is important to say that the above
studies, as well as the observations from my own study,
indicate that a model of speech production can be
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acceptable only if it allows for coarticulation
effects to the extent of explaining the diphthongal
type of movement proposed by Oehmann 1967, a movement
discussed in relation to my Maltese data in 13.13.

11,3, Lip Positions and Acoustics

A number of studies have shown the relationship
between 1lip position and acoustic phenomena (Stevens
and House 1955, Ladefoged et al 1978, and others).
One very interesting cross-linguistic study is that
of Linker 1981, who compares Swedish, Finnish, French,
and Cantonese data to that of American English,

Linker (1978 and 1981) examines the predictability
from acoustic data of lip positions., She investigates
the relationships of 17 different lip measures to
formant frequency to determine which of the 17 can
best be predicted from the formant frequency. The
suggested conclusion is that upper lip protrusion
measured from the most forward point of lip contact

- 1s the Dbest measure of the outer limits of the vocal
tract, whereas the worse predicted measure is the
protrusion measured as the line from the tooth to the
upper lip.

Linker 1981 goes on to investigate whether
languages differ in the way they exploit variations
in lip position in vowel production. It is interesting
to see a study of lip movements in languages that are
genetically distinct. Her results indicate that
"languages differ greatly in the lip gestures they use
to make the same acoustic distinctions among vowels"
(ibid. p.28), although they do share a few character-
" istics. ©She concludes that:

"These results tentatively indicate that the
relationship between acoustic vowel quality and
lip position is, in fact, language-specific,
and hence the differences found among similar
vowels with respect to the parameters
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horizontal opening and protrusion/vertical
opening are perhaps not solely due to the

fact that the vowels within these systems

are different acoustically." (ibid,)

Fromkin's 1964 study was designed to produce data
relevant to the construction of a physiological speech
synthesizer as well as to determine the relevant
varameters for specifying lip positions in American
English vowels,

She concludes from her data that "lip positionsg
do serve to distinguish sets of vowels (i.e. the front
unrounded vowels from the back rounded vowels) but play
little role in distinguishing between the vowels within
any one group, except for /u/" (Fromkin 1964, p.220).

Also, "for the vowels /u, v , >, o, a/ the width
of opening increases with the height., But for the
front vowels, the width of opening remains relatively
constant while the height is increased. The central
vowels 