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LARYNGEAL ADJUSTMENTS FOR SYLLABLE-FINAL STOPS
IN CANTONESE

Ray Iwata*, Masayuki Sawashima and Hajime Hirose

1. Introduction

As is well known, Cantonese is a language spoken in the
southern part of China%) In Cantonese two types of stops and af-
fricates are distinguished in the syllable-initial position:
voiceless inaspirates and aspirates, whereas in the final position
there is only one type of stops -p,-t,-k as well as the nasal
stops -m,—n,—g. .Final -p,-t,-k can only be found in so-called
"entering tone" syllables, which are characterized by the shorter
duration and a sudden stop of glottal vibration by the oral clo-
sure for -p,-t,-kK. Cantonese is commonly said to have. nine kinds
of lexical tones and three of them are called "entering tones"
which. are represented here as Tones 7, 8, 9?)

As is also the case with many other languages in southern
China, final stops in Cantonese are pronounced without 6ra1 re-
lease and the perceptual cue for identifying the place of articu-
lation should lie in the formant transition of the onglide (W.S-Y
Wang, 1959).

In the preceding paper (Iwata et al. 1979), we examined the
laryngeal control for the final stops of Fukienese (Taiwan dialect
of Min-Nan dialects group) based on fiberoptic observation and re-
ported that a closed glottis without glottal vibration accompanied
by glottalization was observed, at least when they were uttered
in the isolated form. As for the laryngeal condition for final
stops in Cantonese, Fok (1974) noted, "They are usually accompanied
by the glottalization" (p. 8) and referred to the entering tones
as "glottalized tones'". The aim of the present paper is to further
clarify the laryngeal gestures for Cantonese final stops in

various phonetic environments, based on fiberoptic observation.

* Dept. of Chinese Literature, Kumamoto University.
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2. Subjects and Test utterances

2-1

Subject

The subject in our experiment is a male native speaker of

Cantonese. He was born and brought up in Hong Kong, and is cur-
rently a student of Tokyo University, Linguistics Department.

2-2

Test utterances

Test utterances are divided into six sets.

Set

were uttered in isolation’

1. This set was introduced for the purpose of examining:
1) the laryngeal gestures for -p,-t,-k in isolated syllables
2) the laryngeal gestures for vowels with different kinds of
Non-entering tones (i.e. without final -p,-t,-k)

The following morpheg? words written in Chinese characters
1) t1p® tfip? pit® thkd t;ek7
2) 11 32 33 1% 53 48

(The number to the right of the phonetic alphabet represents
the tonal category, see Note 2) below)

Set

2. The following words were uttered in the carrier sentence:
(go® 1u® J "I need n
for the purpose of examining:

1) the laryngeal gestures for syllable initial stops

2) the laryngeal gestures for -p,-t,-k in the sentence final
position

1) pin% pﬁn} tin% t‘in1

2) the same words as represented in Set 1-1)

Set

Set 4.

3. The following words were uttered in the carrier sentence:
(koey6 sekg ma?] "Does he eat 2"

to examine the laryngeal gestures for -k in (sekgl followed

by various kinds of sounds:

y? tjy% tf‘i? lei? /yt? hou4

The following predicative phrases preceded by noun phrase:

(nei® tfex® pit® ?) "Is this turtle on

were uttered to examine the laryngeal gestures for -t in

[pits] followed by various kinds of sounds:

fu2 m fu? yn5 m yn? heg1 m heg%

p‘eg4 m pen’ tf‘i4 m tjﬁ? 1ei® m 1ei®

Set 5. The following two syllable words were uttered to examine

the laryngeal gestures for -p,-t,-k in the medial position

of the two syllable words:
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t‘it8 kiv?  kik? tyn!  nip? 11k tfit ivt? e
11k /i tfek heid tsek’ y4 ‘ E/yt 'UEyS
khyt® ten®  tfyt® 1e1®  uk’ klei?

Set 6. The following sentences were uttered at normal conversa-
tional speed to examine the 1aryngéa1$gestures for -p,-t,-k
in natural speech.

1) [nel 'sek ts‘an m sek®

a ?] "Do you take a meal?"

2) [nei 5 say 1% nou® m nou® iep? sek’ a 2]
"Does your business have good income?"
3) [Dos,tei sek? tso? fan® lo] "We have eaten a meal"

3. Fiberoptic :Observation of Laryngeal Gestures

A flexible fiberscope was inserted through the nose of the
subject;andils mm films of the larynx were taken at a rate of 50
frames/sec. during the articulation of the test utterances. The
speech signais and timing marks were recorded simultaneously on
magnetic¢ tape in order to relate each film .frame to the correspond-
ing acoustic events. A magnified view: of ‘the larynx can be examined
frame by frame using a film analyzer. The measurements were made
on the distance between the vocal procésSes of the arytenoid car-
tilages when the glottis is open.

4, Results

Set 1.

1) -p,-t,-k in isolated syllables

As shown -in Figure 1, the glottisgis closed throughout the
entire period :of the phonation. Furtherﬁore, it can be observed
that the false vocal folds slowly start to be adducted prior to
the articulatory implosion for final;stop‘enduare rapidly adducted
almost immedidtely after the implosion:. Tge.Same findings can be
confirmed also in other samples. We tega%@?éhch‘laryngeal activity
as a characteristic feature of glottaiizatioh (Fujimura and
Sawashim§,1971, Iwata et al. 1979).

2) Vowels not followed by -p,-t,-k

In four samples out of six, a rapid .adduction of false vocal
folds took.pléce just before the voicé‘qffgset'of the vowel?) The
glottalized gesture observed here, hbwevef;'&id not last so long
as thatvfoundAin syllables with final ‘stops.
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Set 2.
' 1) Initial stops

Similar findings can be confirmed in Cantonese as in: the
other languages in‘China (see Iwata and Hirose 1976, Iwata et al.
1979).

In the voiceless inaspirates, closed vocal processes with a
spindle-shaped gap in the membranous portion of the glottis could
be observed. -

In the voicelééé‘aSpirates, the glottis was wide opén :and
maximum opening was achieved immediately before or after articu-
latory release. In. the"present subject, voice onset time’for
voiceless aspirates wésqulatively short, and glottal vibration
sometimes started €ven whén the glottal opening was considerably
maintained.

2) -p,-t,-k in the sentence final position

Almost the same findlngs could be confirmed as those found
in -p,-t,-k uttered in isolated syllables (see Set lrl))y:Bgt
the adduction of the :false vocal folds generally stabtslearlier
than in isolated syllables. ‘

Set 3, 4. Final stops,in the medial position of carrier séntences

Similar findings were observed in both Sets 3 and 4. 'The
laryngeal gestures for final stops are variable depenqing on the
following .sounds. K

1) -t,-k followed by vowel [y] (the number of samplésﬂis~three)

Figure 2 shows selécted frames of the 1aryngea1 views for
the sequence [sek + y—I

Glottalized gesture can be observed to start priqr~to the
formation of articulatory closure and maintainedreveh.at-the;
beginning of the following ‘vowel.

2) -t,-k followed by Voiced lateral [1] (the numbér'of samples
is four) ’

Glottalized gesture could be observed to start prior to the
articulatory closure ahdtmgintained even after the formétion of
the closure for the following [(1].

3) -t,-k followed by voiceless inaspirates [E/] (the number
of samples is two)

Figure 3 shows selected frames of the laryngeal views for the
sequence [sek9+ F/—]

The glottalized gesture mentioned above can not be récéognized,
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and the glottis 'starts to open around the voice off-set time of
the preceding vowel reaching its maximum before the explosion of
the following affricate, although the degree of opening is small?)
4) -t,-k followed by voiceless aspirates [p R E{] (the number
of samples is six)

In five samples out of 'six, the glottis was wide open and
glottalization could not be found at all. In one sample, however,
where the closure duration was quite longer than in the other
samples, glottalized gesture could be found to start prior to the
implosion, lasting for a few periods, while the glottis: started
to open after the disappearance of the glottalized gesture.

5) -t,-k followed by fricative [h]s) (the number of samples
is two)

Figure 4 shows selected frames of the laryngeal views for the
sequence [pit8+ h—].

The glottalized gesture can be observed to start prior to the
implosion of final stops, and maintained to the time around the
frication onset of the following fricative. After the frication
onset, glottis starts to open. The maximum glottal width can be
matched with that for voiceless aspirates.

6) -t,-k followed by fricative [S, f] (the number of samples
is four)

In three samples out of four, the glottis was observed to
open, though the maximum glottal width was not so wide as that
found in voiceless aspirates. On the other hand, in one sample
where -t was followed by fricative [fl, slight adduction of the
false vocal folds was observed just for a few periods prior to
the implosion for final stops -t. Even in that case, however,
glottis starts to open after the frication onset of the following
fricative.

Set 5. Final stops in the medial position of two-syllable words
(the number of samples is ten)

The findings here are almost the same as those seen in Sets
3 and 4.

When final stops are followed by vowels, lateral {13, and (n],
the glottalized gesture is observed in every sample.

When final stops are followed by voiceless unaspirated stops,
a closed glottis with a spindle-shaped gap in the membranous por-
tion of the glottis can be observed in every sample.
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When final stops are followed by voiceless aspirates and
fricative [!], the glottis is wide open.
Set 6. Final stops in natural speech

In this set, the laryngeal gesture for four kinds of se-
quences: -k+ a, -k+ ts-, -k+ ts‘—, -p+ S~ were examined. In the
sequence. -k+ a, [a] represents a sentence final particle usually
pronounced without a tone of its own (commonly referred to as
"neutral tone"). Even in this sequence, the glottalized gesture
was retained in spite of the fact that the final stop -k was
voiced. As for the other sequences, findings similar to those
mentioned above were confirmed. Slight opening of the glottis for
a sequence -~-k+ ts-, wide opening of the glottis for sequences
-k+ ts‘and -p+ s-.

5. Remarks

In the present investigation, the syllable final stops of
Cantonese were explored in various types of sentences or words,
changing the following sounds.

First of all we should point out that what is characteristic
in the laryngeal control for syllable final stops in Cantonese is
the glottalized gesture, which is manifested by the adduction of
the false vocal folds or the supraglottic laryngeal constriction.
It is also true that even in syllables without final stops, the
glottalized gesture could sometimes be observed at the end of the
vowel (see Set 1-2)), but the glottalized gesture was maintained
for longer periods and realized without exception in the produc-
tion of syllables with final stops. This kind of laryngeal feature
is in good conformity with that reported for Fukienese final stops
(Iwata et al. 1979).

When uttered in the medial position of sentences or word, the
manner of laryngeal control for final stops can roughly be clas-
sified into two kinds.

One type can be found when the voiced sounds, including
vowels and voiced lateral, and [h] follow final stops. In those
sequences, glottalized gesture is invariably retained.

The other type can be found when the voicéless sounds, in-
cluding voiceless inaspirates, aspirates and fricative (except
ﬁﬂ), follow final stops. In those sequences, the glottalized
gesture found in other phonetic environments often disappears and
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final stops are assimilated into the following sounds as far as
the laryngeal gesture is concerned. Even in these phonetic en-
vironments, however, the glottaiized gesture is retained when the
closure duration is sufficiently long.

It shoulq be noted here that in Cantonese, irrespective of
in what type of sentences or words, the manner of laryngeal con-
trol for the final stop .is maintained almost without changing,
provided the same type of segment follows' the final stop. For a
typical example, see Set 6. In-the sequence -k+ a in the natural
sentence uttered at normal convérsational speed, it was found that
the glottalized gesture was still observed in spite of the fact
that the glottal vibration had already .started.

Notes
1) Genealogically speaking, Cantonese is known to fall under the
"Han" language together with the northern dialects in China.
In traditional dialectal terms, the language under discussion
should be called a Hong Kong dialect of the "Yue" dialects group.
2) Tonal value of nine tones in Cantonese are introduced as follows
according to Chao's five level system (Chao 1947).
Tones without final -p,-t,-k

Tone 1 high level (55) Tone 4 low falling (21)
or high falling (53)
Tone 2 high rising (35) Tone 5 low rising (23) .
Tone 3 mid-level (33) Tone 6 low level (22)
Tones with final -p,-t,-k
Tone 7 high short (5) Tone 9 low short (2)

Tone 8 mid short (3)

3) For readers who are familiar with Chinese characters, carrier
sentences and test words are introduced in Chinese characters:

Set 1. 1) Ré, ?%, ﬁ s /ik ,i)‘(,, "7
2) f‘/ﬁ'f‘:‘btig':
Set 2, ‘jhk.i;
1) 5, 4 AR, A
2) RE ;g,& /f’\}\':t)t"r)—

,
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Set 3. ﬁE li,

Set 4, vE, W \%

0
T dw

Set 5. x5, ;fw:p tn, $a
i, %, e, sy
ik, B, AL

Set S L AL AR X R M7

D AT-vBL kA 43 ok 43 AR R 7
3) SRS OB B

4) Tonal type seems toO be irrelevent to the glottalized gesture
observed for the utterance ending of the non-entering tone syl-
lables, because it can sometimes be observed also in the other
non-entering tone syllables found in the other sets, irrespec-
tive of their tonal categories.

S) Although they are all voiceless inaspirates, laryngeal gesture
for stops and affricates is slightly different. Vocal processes
are slightly open for affricates but closed for stops, although
spindle-shaped gap can be observed for voiceless unaspirated
stops.

6) It is uncertain whether this sound is glottal fricative or
supra-glottal fricative. For the sake of convenience we notate
it as [n].
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