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PREFACE 

This study, Complex Syllable Nuclei in Vietnamese, is 

the sixth publication in the series Studies in the Phonology of 

Aslan Languages. It is a result of a research project sponsored 

by the Office of Naval Research, whose financial support of the 

project is gratefully acknowledged. This volume serves as a 

technical report for the contract NR OU9-I83, Nonr 228(28). 

The first volume of the series, Acoustic Phonetics of 

Korean, Technical Report No. I, was devoted to the acoustic- 

phonetic study of Korean vowels. The second volume was Dura¬ 

tion of Korean Vowels; the third, Acoustic Characteristics of 

Korean Stop Consonants; the fourth, Vietnamese Vowels: and the 

fifth, Acoustic Features in the Manner-Differentiation of Korean 

Stop Consonants. The present volume, VI,is devoted to the study 

of complex syllable nuclei in Vietnamese. Studies on other pho¬ 

nological features of Korean, Vietnamese, and other Asian lan¬ 

guages are in progress and the results will be reported in the 

near future. 

Much of the experimental work of this study was carried 

out by Michael Earle, while the editorial work was done by Haruo 

Furukawa and Sylvia Buck. 

Mieko S. Han 

Los Angeles, California 

January 1968 
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Chapter 1 

PROBLEMS IN THE ANALYSIS OP 
VIETNAMESE COMPLEX SYLLABLE NUCLEI 

In volume IV of this series, Studies in the Phonologr 

Si.,Aslatl ..Languages: Vietnamese Vowels, the eleven simple vowel 

phonemes of the Hanoi dialect of Vietnamese were studied and 

described. Formant 1 and Formant 2 of the eleven vowels were 

measured and analysed; the domains of the vowel phonemes 

relative to one another were studied; tonal and consonantal 

influences on vowel quality were noted; and a study on the 

inherent duration of each of the eleven vowels was carried out. 

The eleven simple vowels occur as syllable nuclei car¬ 

rying one of the six phonemically distinct tones. In addition 

to these simple vowels, there are certain other sequences 

which also occur as syllable nuclei. Such sequences are 

found in the following examples. 

1) The sequences spelled: 

yê- as in "yêm” (to salt or pickle) 

-iê- as in "tiên" (immortal) 

-ia as in "tia" (jet; ray) 

These three sequences all seem to have similar phonetic 

qualities in that they all sound like a high front unrounded 

vowel [i] which changes to a mid front vowel slightly more 
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centralized than [e]. This sequence is tentatively tran¬ 

scribed [I3]. 

2) The sequences spelled: 

-ub'- as in "tufctog" (bean sauce) 

-ub as in "tub" (preface) 

These two sequences both sound like a high central un¬ 

rounded vowel [is] which moves to a mid central unrounded vowel. 

Our tentative phonetic symbolization for this sequence is [mi]. 

3) The sequences spelled: 

-UÔ- as in "tuôn" (to throng) 

-ua as in "tua" (fringe) 

These two sequences both sound like a high back rounded 

vowel [u] which moves to a mid back vowel slightly more central¬ 

ized than [0]. Our phonetic symbolization for this sequence 

is [US]. 

The first segments of each of these sequences (I3], 

[uii], and [U9] have been analysed as /i/ /ui/ and /u/ by moat 

analysts who have worked on Vietnamese phonology, but the 

second segments have caused disagreement. Auditory impressions 

of [3], [ï], and [9] vary depending on the hearer's own speech 

background. The American English speaker tends to hear all 

three as something like schwa [e], while speakers of other 

language backgrounds may hear something else. 

These three complex syllable nuclei are heard as being 

distinctly different from the combination of a vowel plus a 

semivowel. The stress on the second element of the sequences, 
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(15). (“*). «4 tue), i. beard .. b.lng .t x.a.t t0 th. 

.tr... „„ tb. fir.t element. Tbl. .„gg.,t, pr,..nc, of 

two target vowel .nanties rath«* __ 
¿me. rather than a vowel plus . eemlvowel, 

With regard to articulatory cb.r.ct.rl.tl.e, all three 

sequences have tongue .ov.n.nt fro. higher to lower poeltlon. 

It 1. observed that tb. e.cond e.g.ent of fl5] i. pronounced 

with tb. Up. noticeably 1... ,pr,ad than they are for [,]. 

The e.cond segment of [U9] ha. much 1... Up „unding than (o). 

The several analysts who have worked on Vietnamese 

Phonology disagree In th. analysis of these three complex eyl- 

l.ble nuclei. The analyses of Hguyän ®lnh Hoi, Ld-Vgn-t^, 

Murray B. Emeneau, and Laurence C. Thompson concerning the 

complex syllable nuclei 1„ Vietnamese are summarised In th. 

following paragraphs. It will be noted that their interpre¬ 

tations vary considerably. Only those portions of their works 

which deal explicitly with th. phonemic analysis of th, problem 

«re presented here. One liberty which has been taken in 

presenting their analyses Is the modification of their phonemic 

notation to make It conform to that used In this work. This 

was done to facilitate the understanding of the points of dif¬ 

ference between these analysts and to enable one to compare 

their analyses. 

Hoil analyse, the above mentioned complex nuclei as 

"vowel cluster," that are composed of /1/, /./, /u/ plu„ 

1 Rutland 

-3- 



Ipllüilllll'ill ;Pi:|H .... 

phoneae /a/. Therefore, 

"tiên" le analysed as /tiAn/ 

"tufeh" is analysed as /tuiAn/ 

"tuôn" is analysed as /tuAn/ 

According to Hoà's analysis, the second segment of each of the 

three complex nuclei is regarded as being the same phoneme [a] 

in all three cases. 

Emeneau's analysis^ is similar to that of Boa's. 

Emeneau describes the clustery in question as involving move¬ 

ment from the higher vowels /i, w, u/ to /a/. He interprets 

the clusters phonetically as Ua]2, [uiaJ, and [uft] and phone- 

mically as /ía/, /wa/, and /ua/, respectively. 

On the other hand, Lê-V&n-Ly^ analyses the sequences as 

[ie], [we], and [uo] and stresses the ''monophonematic" char¬ 

acter of the sequences, saying that the two constituent 

elements [i] and [e], [ui] and [s], and [u] and [o] are indis¬ 

sociable, thus proving that they are single phonemes. This 

makes the total inventory of Vietnamese vowels as follows: 

1Murray B. Emeneau, '‘Studies in Vietnamese (Annamese) 
Grammar, University of California Publications in Linguistics, 
VIII (19517, 10i f. - u-’ 

2 
[a] * unstressed [a] 

Ä y 3Lê-V&n-Lÿ, Le Parler Vietnamien (2nd ed.; Saigon: 
BÔ Quóc-Giá Giáo-Duc, 196ÕTÍ 

-U- 
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/i/ /uj/ /u/l 

Z1*/ /UJ«/ /uo/ 

/e/ /«/ /0/ 

/A/ /o/ 

/A/ /a/ 

Laurence C. Thompson® views a "vowel cluster" as that 

which contains two dissimilar vowels in sequence, neither of 

which is enough less prominent than the other to qualify as a 

semivowel. in Thompson's analysis the sequences spelled 

"-ia,* "-ua" in final position are /i, ui, u/ followed 

*y /a/, while the sequences spelled "-iê-," "-ifo»-," "-ud-" in 

medial postion are /i/ + /e/, /«,/ + /e/, and /u/ + /0/, respec 

tively. 

The main point of disagreement in the various analyses 

seems to spring from the varying interpretations of the nho- 

netiç. quality of the second segment in question. The first 

question is, then, are the sequences [15], [ml], [U6] three 

separate phonetic movements from three high vowels to three 

mid vowels as diagramed below. 

i 1 I 
1ifote that, this table is from Van-Ly, Le Parler 

PP‘ but the symbols have been changed to 
follow thvse used in this study. 

2 
Lauren 

University of 
ce 0. Thompson, A Vietnamese Grammar 

Washington Press, 1965), pp. 30ff. 
(Seattle : 
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or are tho three segments tentatively described as (;], [I], 

[0] phonetically similar enough to be Interpreted as one mid 

central vowel [e], as the following diagram shows? 

I ui u 

> ' 

e 

Also« are the differences between the sequences spelled «ia, 

-tfa, and -ua in open syllables and those spelled -iê-, -ub*-, 

and -u6- in closed syllables so great that they should be con¬ 

sidered as two different syllable nuclei, or is the difference 

a conditioned one? 

In order to arrive at a satisfactory phonetic and pho¬ 

nemic interpretation of these complex nuclei, techniques of 

acoustic-phonetic analysis with the aid of the sound spectro¬ 

graph were applied. In this way the impressions based on 

hearing were re-examined and re-evaluated. Data obtained by 

the spectrograph offer objective facts concerning speech 

sounds, while human interpretation of these sounds is often 

subjective, being influenced by the speaker's language back¬ 

ground. 

The major part of investigation of this study will be 

concerned with determining the target qualities of the com¬ 

plex nuclei segments, i.e., whether or not the second seg¬ 

ments of these nuclei are actually all one vowel or three dif¬ 

ferent vowels, and what are the conditioned variants, if any. 

After a careful examination a phonemic interpretation of 

the complex nuclei will be proposed. 
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Chapter 2 

MATERIALS AND TECHNIQUE 

This chapter describes briefly the materials and tech¬ 

nique used in the analysis, the results of which will be de¬ 

scribed in subsequent chapters. 

Informants 

The four informants who supplied data for analysis are 

the same as those who assisted in our previous study of Viet- 

—*8e Vovel8» Vo1- Iv of this series. Biographical sketches of 

these informants are briefly presented here. 

Informant 1 Nguyln Hu»S Quáng—male, age 30, was born in 

Haiphong and lived 18 years in Hanoi. He moved to South Viet 

Nam in 195¾ and there attended the University of Saigon. Prom 

1962 through 1965, he resided, as a student, in the United 

States. His native language is the Hanoi dialect of Vietnamese 

and he is also fluent in French and English. QUANG believes 

that his residence in fehe Saigon dialect area has not affected 

his speech, as his language habits were already well estab¬ 

lished by the time he moved to South Viet Nam. 

Informant 2 Pham Gla Huan—male, a.-e 21 , was born in the 

the vicinity of Hanoi. His family moved to Paris, France, at 

-7- 



the time he entered primary school. Though his formal educa¬ 

tion was conducted in French, Vietnamese was used at home and 

with friendE. His parents were born in Hanoi and lived there 

until they moved to Paris. He returned to Saigon for his 

secondary school education and resided there for seven years 

before coming to the United States in 1962. HUAN speaks both 

the Hanoi and Saigon dialects but distinguishes the two. Ac¬ 

cording to another native speaker of the Hanoi dialect, the 

Saigon dialect has not affected HUAN's original Hanoi dialect. 

Informant 3 Pham ThJ.-Ánh Tuyêt--female, age 22, sister 

of HUAN, was born in the vicinity of Hanoi. She had one year 

of school there before going to Paris with her family. French 

was used in her formal education, and Vietnamese was used at 

home. Her secondary education was received at a French school 

in Saigon where she lived for several years before coming to 

the United States in 1962. In addition to the Hanoi dialect, 

she speaks the Saigon dialect, French, and English; but,she 

feels that her Hanoi dialect is not affected by these other 

languages. 

Informant 4 Pham Van -Dông--male, age 22 , is not related 

to HUAN and TUYET. His parents came from North Viet Nam, and 

the Hanoi dialect was always used in his home. For business 

reasons his family moved frequently around Northern and Central 

Viet Nam. DONG was born in <Da Nang but moved early in his life 

to the North. His elementary and high school education was 

received in either Vietnamese or French, according to the 
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school attended. D0N6 attended the University of Saigon for 

one year and came to the United States in 1962. Because of 

his frequent changes of residence, DONG is familiar with the 

Hu¿ and Saigon dialects of Vietnamese, in addition to the Hanoi 

dialect; but,he regards the latter as his native dialect and 

feels that he clearly distinguishes the three. He is also 

fluent in French and English. 

Tape Recordings 

The prepared scripts were recorded by the informants in 

a mound proof booth using an AKG C-6o condenser microphone with 

a pre-amplifier and an Ampex PR-10 single-track tape recorder. 

Speech was recorded on Scotch or Ampex magnetic tape at a 

speed of 7*5 inches per second. 

Since the informants were experienced in making tape 

recordings, they were relaxed and relatively at ease in front 

of the microphone. They were asked to use their normal speech 

tempo and to pronounce the words as they used them in their 

everyday speech. As the informants had assisted in drafting 

the recording scripts, the material was in their own handwrit¬ 

ing and they had a certain degree of familiarity with the con¬ 

tent of each script. This familiarity enabled them to read 

smoothly and without hesitations, lapses, or errors. As a 

part of each recording session, the informants listened to the 

tapes that they had recorded, checking the script as they 

listened. This ensured that each utterance recorded passed 
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the test of acceptability to the native speaker. 

The Spectrograph and Spectrograms 

An Ampex PR-10 single-track tape recorder was used to 

reproduce the recorded speech which was channeled directly 

into a modified model 66lA Sound Spectrograph (Kay Sona-graph). 

The sound spectrograph is a device which can analyse a 

sound segment of up to 2.1* seconds in duration. The sound 

segment is recorded on a disc inside the machine which repeats 

it constantly while a band-pass filter scans it, moving up the 

frequency scale from zero to 8000 cycles per second. 

The signal from the scanning filter is transmitted to a 

stylus which is in contact with specially sensitized paper at¬ 

tached to a revolving drum. The resulting artifact is called 

a sound spectrogram and is a permanent record of the recorded 

speech segment. The spectrogram shows frequency in the verti¬ 

cal dimension, duration in the horizontal dimension, and gives 

a rough indication of intensity by the relative darkness of 

various portions of the spectrogram. 

The spectrogram can be made with the band-pass filter 

set at either 1*5 or 300 cycles per second which produces nar¬ 

row-band and wide-band spectrograms, respectively. It is also 

possible on this machine to record the portion from 0 to 1*000 

cps twice, one above the other, once with narrow-band and once 

with wide-band. As the essential features of vowels are re¬ 

alized in this frequency range and as each band-width has 

-10- 
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certain advantages, composite spectrograms were most frequently 

used in this study. 

Formants and Formant Measurement 

Vowels are characterized by their relatively great re¬ 

sonance compared to consonants. This resonance is strengthened 

in various areas according to the configurations of the articu¬ 

latory organs characteristic of each speech sound. These areas 

of strengthened resonance are called FORMANTS. Each vowel has 

a characteristic formant pattern, and it has been demonstrated 

experimentally that the first two formants carry most of the 

information about the qualities of vowels. In this study,meas¬ 

urements of the first two formants are studied in detail. 

While it is easier to identify formants on a wide-band 

spectrogram, it is possible to be more accurate in the measure¬ 

ment of narrow-band spectrograms. This is the chief benefit of 

the composite spectrogram. 

The procedure for measurement is to measure from the zero 

line, which is a part of every spectrogram, to the exact center 

of the formant. On a good narrow-band spectrogram, it is pos¬ 

sible to measure reliably to within *25 cps. In almost all 

cases, it is possible to measure to within *50 cps. 

The steady state of a vowel is defined as that portion of 

the vowel in which the formants are parallel to the zero line. 

When there is a steady state of a vowel present, measurements 

are made at that point in time. Movements of formants 
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associated with Initial and final consonants are called 

TRANSITIONS. Typically, there is a transition from an initial 

consonant to the steady state of the vowel and a transition 

from the steady state of the vowel to the final consonant. In 

some cases there is no steady state of the vowel since the 

transition from the initial consonant through the vowel to the 

final consonant is continuous. In this case the mid-point of 

the vowel is arbitrarily selected as the point of measurement 

on the assumption that, at this point, the effect of the ini¬ 

tial and final transitions cancel each other out. 

Amplitude 

The Kay Sona-graph comes with an attachment for measuring 

and recording on a spectrogram the amplitude contour of a given 

utterance of up to 2.U seconds in duration. This contour ap¬ 

pears in reference to a base line on the upper portion of the 

spectrogram. However, there are many factors affecting the 

amplitude display and care must be taken to avoid invalid com¬ 

parisons between two amplitude contours. 

For our purposes, the amplitude display was referred to 

only as an aid in distinguishing the most prominent segment of 

the syllable and in comparing the relative amplitudes of dif¬ 

ferent portions of a single syllable. 

-12- 

« 



CHAPTER 3 

TARGET QUALITIES OP COMPLEX NUCLEI 

To provide a basis for the analysis of the complex nuclei 

[I3], [UII], and [U0], the eleven simple vowels of each inform¬ 

ant were re-examined. Our previous study revealed that vowel 

formant measurements are influenced considerably by neighboring 

consonants and the accompanying tone. We, therefore, obtained 

measurements of the eleven simple vowels in a fixed environment 

which could serve as the basis for comparison with the complex 

nuclei. Any two phonemically identical sounds may differ pho¬ 

netically even in the same environment; but, if the environment 

is specifically limited, similar phones will recur within a 

small domain definable by a boundary. In the analysis that 

follows, the relative domains of the eleven simple vowels and 

also the relative domains of the vowel target qualities of the 

complex nuclei were obtained. These were then compared with 

each other to determine the phonetic qualities of the complex 

nuclei in question. 

The eleven simple vowels and three complex nuclei were 

recorded in the environment /t - n/ with level tone /-/ by the 

informants. This phonetic environment was selected for several 

reasons. First, /n/ and /t/ are the only consonants which can 
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occur after every vowel; and, /n/ was preferred to /t/ because 

/t/ occurs only with rising tone /^/ and drop tone /-,/, while 

/n/ occurs with all six tones. The initial consonant /t/ was 

then selected because most of the /t - n/ syllables form real 

words in the Vietnamese language. These syllables were there¬ 

fore familiar to the informants and could be spoken without 

hesitation. 

The frame sentence "I say the word ();(),(),()." 

was used, the test word being uttered four times; e.g., /toy 

dok cut tan; tan, tan, tan./ Narrow-band spectrograms were 

made of five recordings, resulting in 20 sets of Formant 1 and 

Formant 2 measurements for each vowel. These measurements were 

then plotted on a formant chart to establish the domain of 

each of the simple vowel phonemes. The same procedure was 

followed in making spectrograms, measurements, and charts for 

the complex syllable nuclei. Then the charts of the complex 

nuclei were compared to the charts of the simple vowels. 

Because Informants 1 and 2 left us before the experiments 

had been completed, only a limited number of their recordings 

and spectrograms were available. Informants 3 and 1» furnished 

most of the data used in this analysis. 

Table 1 shows the formant measurements of the eleven 

simple vowels of Informant k in the environment /t - n/ with 

level tone. 

Figure 1 is the corresponding representation on the 

formant chart of the FI and F2 measurements presented in Table 1. 
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The domain of each vowel ie represented by twenty occurrences 

of that vowel in the environment indicated. The formant chart 

used in this study is the same as that used in our previous 

study, Vol. IV of this series. The reason for the choice of 

this formant chart was explained on pp. 69-72 of Vol. IV. 

Table 2 represents the FI and F2 measurements of the 

eleven vowels of Informant 3 iii the environment /t - n/ with 

level tone. As is known to most workers in acoustic phonetics, 

it is quite difficult to obtain accurate formant measurements 

of a female voice since a soprano or alto voice has wide formant 

bands and widely spaced harmonics which make it difficult to 

identify the exact frequency value of the formants. To over¬ 

come these difficulties and to reduce marginal errors, a large 

amount of data was utilized and extra care was taken in 

measuring. 

Figure 2 represents the domains on the formant chart of 

the eleven vowels in the environment /t - n/ with level tone 

spoken by Informant 3. 

As can be seen in Figure 2, the domains of Informant 3's 

vowels cover a much greater area than do those of Informant U. 

Given the above-mentioned characteristicg of the female voice, 

this is to be expected. However, in order to show that these 

domains are truly representative, we prepared additional 

material to show the effect of the six tones on the formant 

measurements of vowels in isolation and, also, material to 

show the effect of initial consonants on vowel formants. 
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/j»ul U] »an laa« [-] 

mu i 

Pormint of ilopl» vonU In tho cnvlronnwiit A - n/i Jnformont * 

Vonl [•} oith toao (-] 

•ytlto/ioeond 

tili 

n À. *ii 
joo ¿».i >100 

>00 ¿«00 }<!00 

joo ¿400 jioo 

>00 ¿450 5150 

>00 ¿»J iooo 

n: » n- fj h je 
>00 ¿>00 5050 

500 ¿550 5150 

500 ¿500 >¿00 

m ¿550 ¿950 

500 ¿550 5000 

500 ¿>00 5100 

500 2250 5100 

325 «50 3000 

350 2300 3050 

300 2350 3050 

lÉUE 

300 ¿250 3000 

300 2330 3100 

300 2250 3000 

325 2300 >000 

300 2250 3000 

im ,n mj- 73 ir-rj rv n-rr-rr 
t*a 600 2100 2050 

550 2100 2650 

650 2100 2600 

600 2100 2650 

650 2150 2900 

550 ¿050 3000 550 2000 

530 2050 29OO 550 2100 ¿600 

623 ¿100 ¿«50 650 ¿100 ¿600 

600 2100 ¿600 600 2100 

650 ¿100 3000 650 2100 ¿950 

6 j0 ¿Ooü 

600 ¿000 ¿»00 

650 ¿000 

600 ¿000 WfiOO 

650 ¿050 ¿'ttOO 

/owel £■] «itti tan* C-I 

*ar<l 

t«u 

nutnr urih n rr- ti » 
700 2000 2900 

750 2000 2650 

700 1900 2650 

700 2000 2600 

750 2100 2650 

700 1900 2600 

700 2050 2950 

750 1950 2650 

700 2000 2600 

750 1950 2600 

700 1900 2850 

700 2000 2950 

700 2100 2650 

700 2000 2600 

750 2000 2650 

BT¿ II 

700 2000 2900 

750 1900 2600 

700 I950 2600 

700 2000 2600 

»0 1950 2600 

va»*l [*} «ith tan* [•] 

lord 

tin 
E -ii » n nz¿ 
900 1500 

900 1550 

900 1500 

900 1550 

900 1550 

900 1*50 

900 1500 

900 1550 

900 1500 

900 1500 

2E ZC 
900 1*00 

900 1*50 

900 1500 

900 1*50 

900 1500 

IE JL 
900 1350 

900 1450 

900 1450 

900 1500 

900 1500 

Vo»«l [a] *itn ton* [-] 

»ord 

tJTn 
nufaz zrr-ag 7J n=d 23 n-iS >3 
625 1400 

650 1400 

650 1500 

650 1500 

900 1500 

625 1500 

650 1900 

850 1450 

900 1400 

650 1550 

825 1500 

830 1450 

650 1400 

900 »500 

900 1450 

»«■•l (*] «ith toa* (•] 

»ar<l 

tla 
lEjk 
650 1400 

600 1400 

650 1400 

600 1400 

600 1400 

n" IT11 "p9 V» 

600 1400 

600 1330 

625 1*00 

600 1400 

600 1400 

625 1300 

600 1250 

600 1400 

600 1400 

600 1400 

650 1500 

850 1450 

850 1400 

900 1500 

900 1450 

2E 
600 1550 

575 1350 

650 1450 

600 1350 

600 1400 

Vow*l ta] «ith tan* [.} 

iam nr-yj » 

tla 750 1500 

700 1500 

750 1400 

750 1400 

750 1500 

rr if ti 
775 1400 

700 1450 

730 1350 

750 1350 

7»0 1450 

Vawl I«] with toa* £-] 

ff.■§.ff1" tord 

tla 

ZC 
500 1400 2I00 

550 1500 2600 

550 1450 2900 

525 1400 2900 

550 1400 2900 

500 1*50 ¿800 

550 1400 

550 1*50 2900 

525 1*50 2850 

550 1*00 2800 

d. 1T-7?~P 

750 1350 

700 1450 

730 1350 

75® 1350 

7>0 1400 

n-i rc; 

«75.1400 2800 

550 1*50 

550 1450 2850 

550 1*00 Î750 

550 |350 2950 

750 l‘*oo 

7üO 1400 

750 1350 

750 1400 

750 1350 

IE 
4 

HL JL 
500 1350 ¿650 

550 1*50 2900 

550 1*50 ¿900 

550 1*50 ¿900 

950 1350 ¿850 

Vo«*i ta] «it(> toa* (4 

n: ^-.7L zc:h.::h n-rr im 

t5a 700 1000 

700 1050 

700 1050 

700 1100 

750 1050 

700 950 

700 1100 

700 1100 

700 10OO 

750 1050 

700 930 

700 1050 

700 1050 

700 1050 

750 1050 

zn;», rr 
700 1000 

700 1000 

700 1000 

700 »050 

750 »050 

Vo«*l c«] *m ton* C-] 

Ward 

tSa 

E-ri n ZETjj n rr-rf- 

950 1100 

500 1000 

600 1050 

600 IO50 

550 900 

500 1000 

500 1050 

600 1050 

600 1050 

550 950 

JL 
500 1100 

550 1000 

600 1050 

600 1050 

550 1000 

Q— 

530 UQO 

550 iooo 

>00 ¿050 

575 1050 

550 1000 

Vo«*l tu] «ith tea* t-1 

tm ir~rhu K.: ri n rr-ri- n n-rs n 
tun 500 800 

300 800 

300 600 

300 600 

300 600 

»00 800 

325 800 

300 800 

300 800 

300 800 

300 800 

325 800 

300 800 

300 850 

300 800 

300 800 

350 800 

300 600 

300 »50 

>t5 «50 

Hink •*•••• Indicate »here pr*eltt »aiurcicnti ver* not efctalnaMc. 
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FIGURE 1 

oimple vowels in the environment /t - n/ 

Level tone Informant 4 
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TABU a 
BerMnt ■•••uraiMnIt of tinplt *o»»U In th* •nvlrsnmnt A - n/i Inforaiiit ) 

v.*«i CiJ *ttti too* {•] Va*|l (•] «itR COM {•] 

iïü HZI 
tin ¿oJO 

400 ¿6J0 

ibo a?oo 

M «00 8750 i 

«4 ¿800 

I •«■'* fri—ij.111(1111 ' ..mi mi.fn'" 
it.—.||U .It Hi. 

«00 8750 
iiiii 

«00 8700 

«00 4750 

«00 8700 «00 »50 

4|P0 8750 ^ «00 8700 

zc am nzit: -in, tnri tr zczzLac » inrar 
«00 8850 

»00 8700 « • 
'.à 

«00 8000 

«00 2700 

«00 2750 

•00 2750 

•00 2700 

ZE tr 

Vow«i (■] wttn too« (-0 
:l!il 

w. iLZilnr. ZEi'd.:.;j3. ir"3Í::K: 
tTTa 800 8500 5200 750 2550 5100 775 2550 5150 800 2550 5150 

" 1 'I 'Mi li ■ 
' 750 8550 5100 800 8550 5150 «00 2«50 5800 800 250C 8150 

800 8«» 800 8«09 5150 »0 2550)150 800 2550 

750 8550 5100 750 2*00 750 2550 750 2»^ - 

250 8500 750 2550 775 2550 800 «550 

t«s 550 2500 5050 550 8550 

585 8*50 500 2550 

585 2*50 500 2550 

550 8*50 ' 550.8*00 

550 8*00 585 2*00 

Voml (•] am taai!|*| w < 

t«B 950 1650 950 »00 

Vonl {«) «¿th tan* [•] 

tTa 850 1750 
*i 

885 1850 

500 1850 

800 1850 

885 IbSO 

850 1700 

850 1750 

900 1850 

800 »50 

800 »50 

Vm«1 t*] «¿th tsm C>] 

laid" 11 lUllt. HJI 
TOO 1550 

650 1550 

700 1550 

650 1550 

609 1550 

i» ' 

111É! 

rrar-'Tir 
700 1550 

650 1950 

650 1950 

650 1950 

650 1950 

1000 »50 

IfOllOO 

950 »00 

950 »50 

# 

950 »00 

1000 1700 

1000 »50 

950 »50 

'■lii 

#.»§.g#1 ' ..mí.. 
ri».MÍ.. li.. JUL,.lamí 

m . 

lOrllg 
850 1700 

900::1750 

900 1550 

800 1600 

8»'»50 

»«»•1 Ca] «uh «ou 14 llt 

■rM fl. ■■ " 1 ifii' ff».yj.i«"1 KJam IÍwhii iiulft——M» 
800 »50 

800 1800 

800 1550 

850 1750 

800 »59 

n, 

ts« : 850 1*50 

800 »90 

SOO »50 

800 UI« " 

800 »50 
!l': 

800 »00 

750 1900 

800 »00 

750 1550 

750 1990( 

bizÃ::::»1; zczá: 
690 1910 

W0 Wi" 
650 1150 

690 1900 

690 1990 

650 1550 

W°tpo. 

650 1950 

690 1900 

650 1950 

Y*rol to] «ith tii-M (•] 

wkfi 
!■« «50 »so*; 

950 1950 

.. 990 »00 

«00 »90 

500 »« 

"( 950 2490 

5« 29« 

985"!ll>90" 

‘550 8*00 

500 2$90 

550 8»50 9000 ; 

500 ¿550 

900 2950 

600 2*00 

550 8»00 

- 

■* 

illy il^Îlll-12. 
' »òb »so 

,*»» 1550 

"II 

1050 »00 

1000 »90 ^ 

900 1700 ^ 900 1700 

»50 ,700 

UM 

900 1600 r»M 
* 

B.Jti ti ji- " .w Pu . 
.600 »M / 800 1500 “ ^ 

800 »00 800 1550 

750 1550 MO 19« 

790 1550 750 1600 , t 

750*1550 100 »00 
, .* 

' 

gzfcn: 
990 1890 

*00 1250 

950 MM 

500 1590 

990 1590 

ZE 3C * 

950 1890 „990 1900 * 

«M 1250 990 1950 

550 »00 989 1550 

«00 1800 558 libo 

550 lf$0 985 19« 

Vo»«l tal «ith taa« (•] 

laid 
«m 

m & JT ZE 
800 1090 

750 IMO 

8« 1050 

885 11« 

800 1050 

3E 
750 10« 

ill IS 

750 10« 

8« 1050 

750 1085 

ir iL n iLiiS—a. 
SW 1050 750 1029 

750 1085 8« 1050 

79010« 750 1050 

790 1050 * 1 8« 1090 

750 1089 7*0 10« 

Vomi t«l «»h toM UI 

g±rinr zmhy zeiAib: n- ^- w 
t5n 55O UOO 

5« 10»| 

590 1050 

585 1050 

$00 1050 

5« 10« 

589 1050 

MO 1050 

529 11« 

690 1050 

185 10« 

5« 1090 

6« 10« 

650 1050 

6« 10« 

.90Ò lòco 

5« 10« 

6« 1050 

*529 1050 

60Ò 1050 

Vo««l Cu] «ith toa* C-] 

«016 

tUa 

ie::ií :::11: 
*00 850 

550 850 

*00 800 

950 800 

350 850 

iezz£zz3e 
<100 829 

550 850 

«00 825 

»00 8« 
«00 8« 

*00 8« 
950 850 

«« 8« 
550 750 

4« 8« 

ac zé 
*00 8« 
»00 800 

*00 800 

*00 850 

«00 UOO 

3E 
'K ... 

ll*nk »<!«*«• vhtrt «rtelM ■•••«»■•■«• mm not sktoliioUo. 
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FIGURE 2 

Simple vowels in the environment /t - n/: 

Level tone Informant 3 

6 ■ I oeiav* 
■ I MRiiton« 



Informant 3 had previously made recordings of vowels in 

isolation with each of the six tones of Vietnamese. Although 

not all such isolated vowels are meaningful, this sort of 

exercise is quite common for students of Vietnamese. Since 

Informant 3 had often demonstrated these vowels and tones as a 

teacher of Vietnamese, she showed no hesitation in producing 

them for our study. Spectrograms were made from these record¬ 

ings, and the FI and F2 measurements were compiled. 

Table 3 presents the FI and F2 measurements of the vowels 

in isolation with each of the six tones. Figure 3 is the cor¬ 

responding graphic representation of these FI and F2 measure¬ 

ments on the formant chart. 

In order to estimate the range of variation which might 

be associated with different initial consonants, Informant 3 

was asked to record each vowel in various syllables composed 

of one initial consonant and the vowel with level tone. These 

syllables were recorded as a list of eighteen items in a fixed 

order, each stressed equally, e.g., /tT, thl, cif kî ..../ 

Table It represents the FI and F2 measurements obtained from 

these recordings, and Figure It is the corresponding formant 

chart. 

It must be noted that the two vowels /a/ and /a/ occur 

only in closed syllables and so could not be included in this 

experiment. Figures 3 and 4 therefore present data for only 

9 of the 11 simple vowels of Vietnamese. 
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''»«Ol ti] »Uh lU ton#i 

^ Pi -E ini ^ 
1 4nn JixCn 

. . TABU 3 

‘ Of llBBl# U lMl.tlon, 
Inftmnt 3 ojrcUi/Mtond 

>00 ¿^50 

50J «¡900 

¿950 

*00 ¿800 

550 2850 

Í50 ¿900 

*00 ¿950 

*50 ¿800 

300 ¿75o 

*00 ¿850 

¿75 ¿950 

*00 ¿900 

*00 ¿750 

550 ¿950 

*50 J0Q0 

*00 ¿850 

300 5000 

300 3100 

¿75 ¿900 

*00 3050 • 

*00 ¿85o 

350 3000 

*00 3050 

*00 280C 

grri g 

300 ¿800 

t*l M«fc «U ten«« 

BsM 

I 
I 

* 

1 

* 

t 

t ' 

930 MOO 

330 1650 

«00 ¿«0 

«30 ¿*50 

«30 «550 

700 ¿600 

?«0 »50 

Vo».l U] »Ith .11 toma 

950 «750 

930 «K» 

•BO Mio 

•90 MOO 

990 9*50 

700 «550 

«50 ¿600 

950 MOO 

390 «750 

«00 «650 

<00 «690 

•90 «990 

700 «650 

«00 «550 

Sä£9 
7 

7 

7 

« 

) 

I 

f 

Î 

m 

«50 ¿600 

«50 ¿500 

900 ¿*50 

«50 ¿*00 

850 ¿500 

850 ¿500 

3T 
«oèzn: zofc 

»•■•l {■) ««h «il tom* 

900 ¿7po 

«50 ¿650 

«50 ¿650 

750 ¿650 

«50 ¿50J 

900 ¿500 

«50 ¿450 

«00 2*00 

7»»*l Ca] »uh «h tema 

n—ri 

900 2700 

«90 «550 

•50 ¿550 

750 2600 

«50 ¿900 

«50 2*50 

«90 2550 

600 2*50 

900 2690 

«50 2550 

ar 

4 

à 

« 

V 

V 

*90 1«00 

9*9 1390 

*00 1«50 

*90 1100 

*73 1*90 

590 1590 

<00 uw 

990 1100 

*9«ftaoQ 

9*9 1990 

900 1900 

900 1150 

*90 1390 

«00 1*50 

«00 1(50 

*00 1190 

*90 1200 I 
9*9 l«oo 

900 1590 

900 MO 

*90 1990 

<00 1400 

lu* 
I 
1 

X 

Í 

À 
X 

ï 

I 

E =1*=: B=± 

1150 1600 

950 1550 

1000 1600 

1090 1650 

1000 1550 

900 1500 
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nz=¿ 

«50 l*3o 

«90 160C 

1190 1600 

930 1550 
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1050 1600 

950 1550 
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«50 1700 
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900 1600 
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900 1*50 
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a 
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V 
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« 

B 
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* 
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•50 1090 
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FIGURE 3 

Simple vowels in isolation 

All six tones Informant 3 

FORMANT 
CHART 
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TABLE « 

Formant measurements of simple vowels In open syllables: Informant 3 cycles/seeond 

Vowel [1] with tone [-] 

¡!£2â 
tí 

thT 

cT 
kT 
bT 

dT 
ft 
vT 
et 
st 
kt 

gT 
mt 
nt 
nt 

nt 
ht 
it 

FI Fg 
300 

375 
400 
}00 
300 

275 
250 
250 
400 
300 

250 
400 
400 
300 
350 
350 

275 
550 

2800 
2600 
2850 

2750 
2950 
2850 

2800 
2800 
2900 
2950 
2750 
2850 

2950 
2950 
2800 
2900 

2850 

2750 

Vowel U] with tone [-] 

Word FI 

cc 
kT 
be 
Si 
fi 
Vê 
«ê 
a 
xi 

go 
nê 
nê 

nt 

që 
hë 
lë 

800 
750 
750 
750 
750 
700 

750 
700 
700 
750 
750 
700 

750 
700 
700 

700 
700 

700 

2450 

2350 
2300 

2550 
2600 
2500 

2400 
2500 
2500 

2300 
2550 
2500 

2650 

2550 
2550 
2550 
2500 

2500 

Vowel Ci] with tone [-3 

Word Fl F2 

tl 
t"! 
cl 
kl 

bl 
dX 
fl 
wX 
eX 
il 
xX 
gX 
il 
nX 
Pi 
qX 
hX 
il 

750 
750 
750 
750 
850 

950 
850 

950 
700 
850 
950 
950 
800 
800 
700 

700 
800 
900 

1750 

1800 

1750 

1750 

1650 

1700 

1500 

1550 

1650 

1800 

1650 

1800 

1650 

1850 

1850 

1850 

1650 

1600 

Vowel 

Word 
ta 
6*3 
cë 
kë 
bë 
dë 
fë 
■vë 

xa 

gë 
ma 
në 
pë 
që 
hë 
lë 

ta] with tone [-] 

£L ?2 
525 
550 
650 
525 
525 
650 

600 
600 
600 
650 

500 

600 
600 
650 
600 
600 
600 
650 

1350 
1350 
1300 
1300 

1300 
1400 
1350 
1300 
1400 
1600 

1350 
1500 

1300 

1450 
1500 

1500 
1250 
1500 

Vowel [o] with tone [-] 

!s£d 
të 

ko 

bô 
do 
fô 
Vô 
BÕ 
eë 
xë 

g» 
■ë 
në 
pë 

a» 
hë 
lë 

Fl F2 
800 

750 

750 

800 

750 

850 

750 

750 

850 

850 

800 

800 

750 

750 

750 

750 

800 

850 

1050 

1000 

noo 
.1050 

1000 

1200 

1000 

1000 

1200 

1200 

1150 

1100 

950 

950 

950 

1000 

1150 

1200 

Vcwel Tu] with tona C-j 

Word 

tû 

cë 
kë 
bë 
dë 
fë 
TÜ 
■ë 
lë 
xë 

gü 
■ë 
në 
pë 

që 
hë 
lë 

IL JL. 
400 
400 
400 

400 

400 

425 

400 

400 

425 

400 

400 

425 

400 

425 

425 

400 

400 

425 

850 
850 

825 

950 

850 

950 

850 

825 

800 

850 
900 

800 

1000 

850 

800 

1000 

850 

950 

Vowel Ce] with tone [-] 

Word 

të 
t11? 
cë 
kë 
bë 
dë 
fë 
Vë 
së 
eë 
xë 

gë 
në 
në 
pë 
që 
hë 
lë 

Fl F2 
550 
550 
525 
550 

525 
500 

525 
525 
500 
500 
500 
500 

500 

500 
500 
500 
500 
500 

2450 
2450 
2450 
2600 
2600 
2600 
2400 
2450 
2600 
2500 

2600 
2500 

2400 
2700 

2550 

2500 

2500 

2500 

Vowel C“] with tone [-] 

»2£d 
t» 
t'ë 
CD 

k? 
b» 
d» 
fv 
V* 

K® 
■® 
n® 
pm 

h® 
1® 

n 12 
300 

400 

400 

400 

400 

550 

400 

400 

550 

550 

400 

400 

400 

400 

400 

500 

350 

500 

1500 

1450 

1400 

1450 

1450 

1500 

1400 

1350 

1500 

1650 

1400 

1500 

1350 

1650 

1600 

1400 

1600 

1600 

Vowel to] with tone [-] 

Word 
tõ 
eh- 

ko 

bõ 
dõ 

fõ 

vë 
aõ 

so 
xë 

gõ 

në 
në 
pë 
që 

hë 
lë 

Fl 
550 

525 
550 

525 
600 
600 
600 
600 
600 
550 

525 
525 
500 

500 

500 

500 

500 
600 

F2 
1100 

1050 

1100 

950 
1000 

1000 

1000 

1000 

1000 

1050 
1050 

1150 

1000 

1000 

1000 

1000 

1100 

1100 
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FIGURE 4 

Simple vowels in open syllables 

Level tone Informant 3 
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In looking at Figures 2, 3, and 4, one gets the impres¬ 

sion that the vowel domains in these three figures show some 

difference. This is due to the previously mentioned charac¬ 

teristics of the formant bands of a female voice which make 

the identification of the center of formants very difficult. 

However, a careful comparison reveals that the relative 

positions of the vowel domains in each chart are comparable, 

and also that the vowels in the /t - n/ environment represented 

in Figure 2 seem to represent accurately the relative position 

of each vowel to the others. Figure 3 and Figure 1* may be 

regarded as extra data supporting 9 of the 11 vowel domains 

presented in Figure 2. In any event, the relative positions, 

of /e/, /e/, and /o/ which are of prime importance to this 

particular study are defined adequately. Therefore, the 

domains of /e/, /a/, and /0/ as presented in Figures 1 and 2 

will be used when comparing the phonetic qualities of 

simple vowels with the phonetic qualities of [3], [I], and [9] 

in the following experiments. 

Informant 1 had previously recorded syllables with the 

eleven simple vowels in the environment /t - n/ with lèvel 

tone for a study of the inherent duration of vowels in Viet¬ 

namese. He left before we could make recordings of the com¬ 

plex nuclei in the same environment,. However, from other 

recordings prepared by him, we selected some examples of syl¬ 

lables with complex nuclei in similar environments. 
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The measurements of Informant I's simple vowels in the 

environment /t - n/ are reproduced in Table 5, and the graphic 

representation on a formant chart is seen in Figure 5. 

Informant 2, also, had not recorded the desired material 

for this study before he left us. However, Informant 2'a 

formant measurements were published in substantial amount in 

our Vol. IV and were useful as references in analysing his 

complex nuclei. 

Spectrograms No. la - 11a show typical spectrograms of 

the simple vowels in the environment /t - n/ as spoken by 

Informant 4. The same vowels spoken by Informant 3, a female 

speaker, are shown in Spectrograms No. lb - 11b. Typical 

spectrograms of the complex nuclei [I3], [mí], and [ue] as 

spoken in the environment [t - n] are shown in Spectrograms 

No. 12a - b, 13a - b, and lUa - b, for Informants h and 3 

respectively. 

In the changing formants of the complex nuclei, there 

are no obvious points indicated at which the measurements 

should be taken. To determine the most reasonable points to 

be considered as the target or near target qualities of the 

complex nuclei, several steps were taken. Taking the complex 

nucleus [I3], for example, first, the boundary between the 

two segments of the nucleus was identified with extreme care. 

Observation of steady states, upper formants, and amplitude 

contour, as shown in Spectrogram No. 15, served to identify 

the most logical point in time which could be considered as 
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TABLE 5 

Formant measurements of 
environment /t - n/: Informant 

TT TT JT ± 
W 

simple vowels in the 

1 
Word Fl F? 

tin 

tën 

tën 

tan 

tin 

tin 

tan 

tin 

ton 

ton 

tun 

350 2250 350 

525 1900 500 

600 1900 600 

800 1400 800 

1000 1350 1000 

650 1400 650 

575 1200 575 

375 1300 375 

600 1050 650 

525 1050 550 

350 850 350 

cycles/second 

4 
TT"' F2 

2250 350 2250 

1900 525 1950 

1900 600 1950 

1400 800 1400 

1350 1000 1400 

1400 650 1400 

1200 550 1200 

1300 375 1300 

1100 625 1100 

1000 525 1000 

850 350 850 

Blank spaces indicate where precise me 
asurements were not obtainable. 
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FIGURE b 

Simple vowels in the environment /t - n/ 

Level tone Informant 1 

FT* 

6 cMtinwUr* ■ I octavt 
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SPECTROGRAM NO. la Informant 1*

h
f.-'

t S y i 3 K c 2. t T

SPECTROGRAM NO. 2a

%

,1
, ti** jllH lilt.. iiiA

l»K|
jlf !u ' HNWI

t o/d?K c 2 t c

-29-



I:
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SPECTROGRAM NO. 7a
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SPECTROGRAM NO. 11a
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SPECTROGRAM NO. lb SPECTROGRAM NO. 2b
Informant 3
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a boundary between the 2 segments. The mid-way point between 

the beginning of the formant and this boundary was then taken 

as the target quality of the first segment of the nucleus, 

[I]; and,the mid-way point between the boundary and the end 

of the formant was considered as the target of the second 

segment, 

Recordings of [I3], [uil], and [ue] in the environment 

/t - n/ were made using the same frame sentence /toy do'k cffi 

t -n ; t -n , t -n, t”n. / 

Informant 4's speech was examined first because it is 

easier to work with the formant measurements of a male voice. 

On listening carefully to the initial vowel qualities of the 

complex nuclei, it was found that they sound very much like 

/i/, /iu/, and /u/ respectively. To confirm this auditory 

impression with acoustic data, we measured FI and F2 of [I] 

and [3] in the word [tl^n], of [ui] and [l] in the word [tuiln] 

and of [U] and [9] in the word [tU9n]. These measurements 

are presented in Table 6. 

Figure 6 is a composite graphic representation of the 

domains of the complex nuclei [I3], [ml], [U9] and the domains 

of the simple vowels. The dots and the solid line circles 

represent the measurements of Table 6, while the broken line 

circles represent the domains of the simple vowels of the 

same speaker as obtained earlier and recorded in Table 1 and 

Figure 1. 
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TABLE 6 

Formant measurement a of complex nuclei In the environment /t - n/i Informant ^ cyelee/aecond 

'^n«...- [Ij with tone i*J 

Word 

t3n 
eheze s=::w n k_j2 ?? it-"is n 
300 3300 2950 

300 3350 2850 

300 2300 2850 

300 2300 2800 

300 2350 2950 

Segment [,] with toa# [.j 

300 2200 2950 

300 2300 3050 

300 2300 3000 

300 2300 3000 

300 2350 3000 

350 2250 2900 

350 2250 2800 

300 2250 3000 

300 2250 2950 

300 2250 2900 

350 2150 2950 

350 2200 2800 

350 2100 2900 

300 2*00 2950 

300 2400 3000 

Word 

tT^n 
M Si:.MS II n—rr ir 

600 1950 2800 

550 2000 2800 

625 2000 2800 

600 1950 2750 

650 2000 2950 

600 1950 2850 

550 2050 2850 

625 2000 2850 

600 1950 2750 

650 2000 2800 

550 1950 2800 

575 1950 2800 

600 1950 2850 

600 2000 2800 

650 2000 2850 

EZIB n, 
550 2000 2800 

550 2000 2800 

600 1900 2800 

600 2000 2850 

650 2000 2800 

Segment [■} »Ith tem* [-] 

g;.:.1¾ 3 Word 

tüïn 
g-i.:¾ ir-ii- 3Z ir TT 

450 1450 

450 1400 

450 1450 

*00 3350 

450 1450 

IL 
450 1400 

450 1450 

450 1350 

45O 1450 

500 1500 

450 1400 

425 1350 

450 1350 

45O 1400 

450 1350 

45O 1400 

450 1400 

500 1400 

400 1450 

500 1300 

Segment [1] «itli tone 

il::.fi1 n gui:":1"*? g ú n iná: 10¾¾ 

tlln 
DE 

550 1500 

600 1400 

600 1400 

650 I45O 

650 1450 

550 1450 

600 1400 

600 1450 

625 1450 

600 1400 

550 1450 

600 1400 

600 1400 

600 1450 

625 1450 

600 1450 

600 1400 

600 1400 

600 1450 

650 1450 
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Segment [u] *1» tone C-J 

tord 

tSTn 

E hize: gZÆZfî, n K n 

500 800 

325 750 

300 800 

350 800 

300 800 

300 800 

325 800 

350 800 

400 850 

350 800 

300 800 

350 750 

350 800 

350 850 

400 800 

g,i."1, fs "?î 

350 750 

325 750 

400 800 

350 800 

300 800 

Segment [S] »Ith ton» [* 

Äue tord 

tâîn 

g 

550 1150 

500 1100 

550 1100 

550 1150 

550 1200 

n: ni: 
Ï «P# «MWM 

SLm JwHmi IL 
550 1250 

500 1050 

550 1100 

550 1150 

550 1100 

500 1100 

500 1100 

550 1200 

500 1100 

550 1150 

500 1100 

500 1050 

550 1150 

550 1150 

550 1100 

Henk epeoee Inllcete eher» preola» eeeeureaente ver» net ottainetle. 



FIGURE 6 

Complex nuclei compared with simple vowels In the environment /t - n/ 

Level tone Informant 4 
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As can be seen in Figure 6, the first segments of the 

complex nuclei [l3], fmï], and [U9] are phonetically similar 

to [ij, iiu], and [u]. The acoustic data confirms the auditory 

impression shared by all analysts that the first segments 

of the complex nuclei [I,], [u.1], and [U0] are phonetically 

the same as [i], [ui], and [u] respectively. They are so 

phonetically similar, in fact, that ve vill hereafter tran- 

scribe them as [i], [m], and [u] in our data. 

In Figure 6, it is clearly observed that the formant 

measurements of [3], [ï], and [9] form three distinct areas. 

The domain of [3] corresponds closely to that of /e/, [l] 

corresponds roughly to that of /e/, and the domain of [9] is 

closer to that of /0/ than to any other vowel. 

Having confirmed that the qualities of [I ui U] are the 

same as /i m u/ of the simple vowels, we then focused our at¬ 

tention on the second elements only, in the formant analysis 

of the other informants. Using the same procedures,we measured 

FI and F2 of [3], [j], and [9] as spoken by Informant 3. 

Table 7 represents FI and F2 of [3], [ï], and [9] in 

[tT^n] , [twin], and [t^n] as spoken by Informant 3. Figure 7 

Is the corresponding composite graphic representation of the 

domains of the second segment of the complex nuclei and the 

domains of the simple vowels. Solid lines circle the domains 

of f?], [ï], and [9] as presented in Table 7, while broken 

lines circle the simple vowel qualities presented in Table 2 

and Figure 2. 
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In Figure 7 the analysia of [3], [ï], and f0] as being 

three phonetically different sounds is further supported. In 

Informant S's speech, also, the domain of [3] overlaps with 

/e/, [ï] overlaps with /e/, and [0] overlaps with /0/. Since 

/e/, /e/, and /0/ are three distinct phonemes, it is reasonable 

to consider [3], ll], and [0] as three different vocalic 

qualities of 3 different vowels rather than as a single phoneme, 

such as /0/, with three allophones. The reason some English 

speakers hear all three sounds as /«/ may be attributed to the 

linguistic habit of the native speakers of English to classify 

a rather wide range of mid-central vowel sounds as the phoneme 

1*1. 

Informant 1 had made a few recordings of complex nuclei 

before leaving us. In the limited amount of data available, 

we found a recording of the words, [tT^n], [tETn], and [tiïün] 

spoken in our standard frame sentence. Spectrograms and meas¬ 

urements were made as presented in Table 8. Using the same 

techniques as those used in the experiments with Informants 4 

and 3, the figures were converted into the graphic representa¬ 

tion shown in Figure 8. Although no conclusion can be drawn 

from such small statistical data as that of Informant 1, it 

also seems to support the analysis of /3/, /1/, and /9/ as 

three different sounds rather than one. 

Through the acoustic phonetic analysis of the complex 

nuclei [13], [iui], and [U0] in the environment /t - n/, we 

« 
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TABLE 7 

Formant measurements of 
second segments of the comples nuclei In the environment A - n/: Informant 3 

cycles/second 

Segment [5] with tone [-] 

Word TT yg n 
tl?n 600 1850 

625 1850 

600 1850 

600 2000 

575 2050 

625 1950 

600 1900 

600 1900 

600 1850 

600 2000 

rr-yj n 
600 1900 

575 1800 

600 1850 

600 2100 

550 2000 

650 1950 

600 1900 

600 1850 

600 1850 

600 1900 

segment with tone [-1 

3&M 
twin 

TT TT 

600 1550 

600 1550 

600 1550 

600 1550 

600 1550 

625 1500 

625 1600 

650 1600 

650 1600 

550 1500 

IT.E E 
600 1550 

600 1550 

600 1550 

550 1500 

575 1500 

650 1600 

625 1*50 

600 1*00 

600 1600 

600 1550 

—re ft 

600 1850 

600 1850 

600 1800 

600 1850 

600 1950 

600 1900 

600 1850 

600 1850 

600 1850 

600 1850 

SI Û E 

600 1550 

600 1550 

625 1500 

575 1500 

600 1550 

600 1600 

600 1550 

625 1550 

600 1550 

600 1550 

n—y|—ft 

600 1850 

600 1900 

600 1950 

600 1950 

600 2100 

600 1900 

600 1850 

600 1850 

600 1850 

625 1900 

yr.y? n 
600 1550 

600 1550 

600 1550 

600 1500 

600 1500 

625 1600 

600 1550 

600 1550 

600 1550 

600 1550 

Segment [•] with tone C-] 

Sasi y? 
tülTn 600 1250 

600 1250 

600 1250 

600 1J50 

600 1250 

600 IJOO 

625 1500 

600 1300 

625 1300 

575 1250 

yr"'"yi n 
600 1250 

600 1250 

600 1250 

600 1200 

575 1200 

600 1300 

625 1300 

600 1300 

600 1250 

600 1250 

g~.E 
600 1250 

600 1250 

600 1200 

550 1200 

575 1500 

600 1250 

625 1300 

600 1300 

600 1300 

600 1250 

ECI-TT" y 
600 1250 

600 1250 

575 1200 

600 1200 

550 1200 

600 1300 

600 1300 

600 1250 

600 1*00 

600 1250 

Blank apace* Indicate where precias neasureaente were not obtainable. 



FIGURE 7 

Second element of the complex nuclei compared with simple vowels in 

the environment /t - n/ Level tone Informant 3 



TABLE 8 

Second segments of the complex nuclei: Informant 1 

Word Fl P? 

tlyi 

twîm 

tiïë’n 

Blank spaces indicate 

2 
Ff~ J7 

550 1800 

600 1150 

600 1050 
where precise 

3 H 
Fl F2 Fl F2 

550 1800 550 I850 

550 1150 550 1150 

600 1000 6OO 1100 
measurements were not obtainable. 

FIGURE 8 

Second element of the complex nuclei compared with simple vowels 

Level tone Informant 1 



»re led to the following conclusions: 

1) The first segments, tentatively transcribed as [I], 

[ui], and [U] are phonetically similiar enough to [i], 

[w], and [u] to be regarded as the same vowel quali¬ 

ties. The acoustic phonetic data confirms the 

auditory impression. The first segments of the com¬ 

plex nuclei are best analysed as /i/, /uj/, and /u/ 

respectively. 

2) The second segments of [13], [uil] , and [u0j in the 

environment /t - n/ with level tone occupy three 

distinctive domains on the formant chart. [3] is 

more similar to /e/, [ï] is more similar to /e/, and 

Í9] is more similar to /0/ than [3], [l], and [0] 

are to each other or to the domain of any one phoneme. 

It might be possible to analyse [3], [ï], and [9] as one 

single phoneme on the basis of their distribution, since [3] 

occurs only after /i/, [ï] only after /m/, and [9] only after 

/u/. On a distributional basis they could be assigned as allo- 

phones in complementary distribution. Such a phonemic analysis, 

however, lacks phonetic basis and is close to becoming merely 

a mentalistic game. After careful observation of the phonetic 

phenomena, we analyse [3], [ï], and [9] phonemically as /e/, 

/0/, and /0/, making the complex nuclei phonemically: /ie/ 

/1110/ and /uo/. 
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Chapter 4 

COMPLEX NUCLEI IN VARIED ENVIRONMENTS 

As presented in the previous chapter, the acoustic- 

phonetic study of complex syllable nuclei led us to the anal¬ 

ysis of the segments spelled "tiên", "tubh", and "tuÔn" as 

/tien/, /tuen/, and /tüõn/. 

The purposs of the present chapter is to test our anal¬ 

ysis of [5}, [ï], and [0] as the three separate phonemes /e/, 

/e/, and /0/ in more varied phonetic environments. Also, ve 

will try to answer the question of whether the second segments 

of each of the following pairs are phonetically similar enough 

to be considered the same: 

Open syllables Closed syllables 

"-ia" "-ié-” 

"-ufe" "-ub*-" 

"-ua" "-UÔ-" 

As noted earlier, Thompson analysed the second segments 

[3]» [l], and [0] in open syllables as all being the same 

phoneme /a/, and those in closed syllables as being three 

separate phonemes /e/, /e/, and /0/. Other analysts have in¬ 

terpreted the second segments of the pairs spelled "-ia" and 

"-iê-\ "-ufe” and "-ufe»-", and "-ua" and "-UÔ-" as being 
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phonemlcally the same. To arrive at a conclusive answer to 

this problem, it is necessary to study phonetic differences 

between the complex nuclei in open syllables and those in 

closed syllables. 

For this study, the recording material was arranged ac¬ 

cording to syllable types and tones. Six tones, level /—/, 

rising ///, broken /^/, falling /\/, curve /v/, and drop /-,/, 

are contrastive in the Hanoi dialect of Vietnamese. A syllable 

in Vietnamese can be open or closed. The final consonants 

that occur following the three complex nuclei are summarized 

as follows: 

ptkmnrjvy 

fi^J + + + + + + + - 

[Uli] + + + + + + 4.4. 

[u0] - + + + + + - + 

The distribution of final /y/ and /w/ with complex nuclei 

is noteworthy, /y/ in Vietnamese follows only the central and 

back vowels and does not occur after /1/, /e/, /e/, and [i}]. 

/v/ follows only the central and front vowels and does not 

occur after /u/, /0/, /0/, and [u0]. This distributional char¬ 

acteristic seems to suggest that [3] is structurally parallel 

to the front vowel /e/, and [0] is structurally parallel to the 

back vowel /0/. However, the phonemic status of /w/ and /y/ as 

consonants needs further study to confirm this interpretation. 

We, therefore, decided not to include /w/ and /y/ as consonants 

in our spectrographic analyses. Our analysis included: 1) open 
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syllable words grouped according to the six different tones and 

2) closed syllable words with final consonants /p t k m n ij/, 

also grouped according to the six tones. 

Table 9 represents FI and F2 measurements of the second 

segment [3] of [13] in open syllable words as spoken by Inform¬ 

ant U. Figure 9 is the corresponding graphic representation. 

The [xj represents the measurements of [3] with drop tone, 

while the dot [.] represents {3] with all other tones. The oc¬ 

currences of phones having an FI measurement between 550-600 

cps are identified as being either those with drop tone /—1/ 

or with broken tone . In our previous study, it was ob¬ 

served that drop tone consistently raised FI measurements of 

simple vowels 50-100 cps, making the phones with drop tone 

appear much lower on the formant chart. In Figure 9, the same 

effect is observed on the formant measurements of {3]. 

Table 10 summarizes the data obtained from the formant 

measurements of [I] of [uil] in open syllables spoken by Infor¬ 

mant 4. When converting the figures into the graphic represen¬ 

tation on the formant chart as shown in Figure 10, it became 

apparent that on this vowel, also, the effect of the drop tone 

is clearly observable. It is interesting to note that the 

effect of drop tone on the segments [3] and [I] is very much 

like that observed on the simple vowels /e/ and /e/. 

It was noted in our previous study that drop tone has 

slightly less effect on back vowels than on front and central 

vowels. The extent of the drop tone effect on FI measurements 
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TABU 9 

Bornant maiupaMiita or complu nua loi Marnent [5) open ayllaMt oyolca/uaond 

All tone« Informant 9 

-i' "m'i.i [j] with tone [-] 

«or, n àyrj 

tT} 9i)0 ¿050 

thTj 500 1900 

err too í¿oo 

kT^ 490 ¿050 

bTj 450 Î050 

iTi 450 1900 

niy 490 2000 

,.rj 490 2000 

vTj 450 2000 

aTj 490 1900 

hTj 49O 2000 

49O 2000 

AJO 1900 

490 2190 

490 2000 

490 2000 

49O 1890 

49O 2000 

490 2000 

490 1890 

490 1890 

490 1900 

490 2000 

490 1990 

490 2100 

490 2090 

490 2090 

49O 1900 

490 2100 

490 2000 

490 1990 

490 1900 

490 1900 

yr " rc~~n 

490 2090 

490 1990 

490 2000 

490 2090 

490 1990 

490 1890 

490 2090 

490 2000 

490 1890 

490 1990 

490 1900 

Segmant [9) with tone [/] 

mí w d n 

tij 900 2000 

mi) 900 2000 

tii 900 1890 

iCi 490 2090 

Fi n 
900 1890 

490 1900 

900 1990 

490 2000 

EL'jdun 

490 1900 

490 2090 

490 2000 

I90 2000 

fi fit, n 
490 1990 

490 2090 

490 1990 

49O 2090 

ferment tj] with tone [\] 

mi n "FÍ“ n s 

thl5 490 2090 900 

cî) 490 2190 900 

kl^ 900 2000 900 

1)1¼ 490 2000 49O 

01} 490 1990 490 

11¼ 490 2000 490 

□dzïE Err'd n 
2000 490 2090 

2000 900 1990 

1900 900 1990 

1900 490 2000 

2000 490 1900 

1990 490 2000 

nul—ti 

490 2100 

490 2100 

490 2000 

490 2000 

900 1890 

490 2000 

Segment [)] with tone [w] 

Ml FT "d f] 
efj 890 1990 

df$ <00 1890 

ni) <90 1900 

ifl <00 1800 

fl Ú B 

990 1890 

990 1800 

990 1800 

990 1900 

FT-d Tg 

<00 1890 

990 1800 

990 1909 

<00 1890 

rr.i? .fi 
<00 1890 

<00 1890 

<00 1890 

<00 1890 

fegment [9] with tone M 

Ml FT—d- 
r* 490 2000 

tí) 900 2090 

dt) 900 1900 

mí) 990 2000 

990 1900 

490 2090 

4)0 1990 

900 1990 

Fl d-TT 
900 2000 

400 2000 

900 1990 

900 2000 

nuz n 

400 2090 

400 2000 

900 2000 

900 1990 

Segment [)] with tone [-0 

mi fl: ihn 
bí? <90 1890 

di? <90 ITOO 

11? <90 K90 

Fl. iLjl 
<90 1890 

990 1T90 

<00 1800 

fi zLn 
990 1T90 

990 1700 

<00 1800 

fi ':;:fí~ti 
990 1790 

<00 1790 

600 1690 
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FIGURE 9 

[3 ] in open syllables 

All tones Informant ^ 

X = [^] 
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TABLE 10 

formant measurements of complex nuclei segment [i] Open syllable cycles/second 

All tones Informant 4 

[J] with tone £-] 

Worn PT F? ' Fr Fl"" Fi .FT 

lî 5'jO 1D50 55D 1M0 

LhïT 550 lUbO 450 1450 

ciT 450 1500 500 1600 

klï 460 1400 450 1400 

dwT 3!30 13S0 450 1500 

mûûT 500 1^50 500 1450 

awî l*í50 iJ50 1^50 

iJÏÏÎ 500. 1500 5ÖQ 1500 

FT" fI Fi 

550 1400 

450 1350 

450 1650 

450 1400 

450 1500 

450 1450 

450 1400 

450 1550 

550 1450 

550 1350 

500 1450 

500 1450 

500 1350 

450 1450 

450 1400 

450 1500 

Segment Ci] with tone [/¾ 

Word 

Qiul 

kwi 

bmi 

CilNÏ 

lá 
/r muil 

ná 

Ijuii 
/ 

hull 

FI.FÎ ""FV 

550 1500 

600 1350 

450 1400 

500 1450 

500 1500 

500 1450 

5'JO 1350 

600 1400 

500 1450 

FI—F? " "FI 

450 1500 

450 1350 

450 1400 

500 1600 

500 1450 

500 1450 

500 1450 

500 1500 

500 1350 

450 1500 

500 1450 

450 1350 

500 1450 

550 1400 

500 1450 

500 1450 

500 1500 

500 1360 

FT.K.FT 

450 1500 

450 1450 

450 1400 

500 1500 

500 1500 

450 1400 

450 1450 

500 1360 

500 1450 

■OepTient [ï] with tone 

Word FI..1 FF "TT FI' " F5 FT 

thw\ 550 1350 500 I350 

cut 500 1450 450 1400 
N 

bui 600 1350 500 1500 

Iwï 500 1450 550 1450 

fjùTï 550 1450 500 1350 

FT.Z¿1.II 
500 1350 

500 1300 

500 1550 

550 1400 

500 1350 

Fl F5.F3 

500 1350 

500 1400 

450 1500 

550 1450 

550 1350 

Segment [ïl with tone M 

Word 

cwï 

bwï 

nui 

550 1500 

600 1400 

600 1450 

Fl "FF 'FI 

550 1550 

550 1450 

550 1350 

Fi 1 fI.pr 

550 1500 

550 1400 

600 1350 

4 
FI."FF...FI' 

550 1450 

600 1450 

550 1400 

Segment [ï] with tone M 

Word FT. FF ~FT~ FT 

oàí 600 1400 550 

kSÍ 600 1350 550 

bSÎ 650 1350 550 

mïf 550 1350 550 

nïi 600 1350 550 

owï 600 1400 500 

" fI ft ft—fÍ FT 

1500 500 1450 

1400 550 1350 

1400 500 1450 

1350 550 1500 

1450 500 1500 

1500 550 1400 

FI .FS FT 

500 1450 

550 1400 

550 1350 

550 1400 

500 1500 

550 1450 

Segment [*] with tone [-,] 

Word 

i? 

tí? 

kí? 

bJï 

lí? 

f}*? 

650 1300 

650 1300 

700 1350 

700 11)00 

700 1H0O 

700 1350 

700 1350 

650 1400 

650 1350 

650 1400 

700 1350 

650 1350 

Fr.à'.ipv 

700 1350 

650 1400 

650 1300 

650 1350 

650 1350 

650 1350 

Fi " Fj FI 

700 1350 

650 1350 

700 1400 

6'jO 1350 

650 1350 

650 1400 

Bleek ageeee Indicate where precia* naaaurenenta were not obtainable. 



FIGURE 10 

[i] in open syllables 

All tones Informant 4 

X = 

FORMANT 

CHART 

^ Calibrated in hundrede 
of cyclfi per ucond. 

6 c«ntlmtt«rj • | octava 

Smllllmators ■ I iamltona 

fïi [Î1 [ï] fj] 

íí1] 
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of back vowels is approximately 50 cps. Table 11 summarizes 

the measurements of FI and F2 of the segment [9) of [u9] in 

open syllables. Figure 11 is the graphic representation of 

the same measurements. The effect of drop tone on the segment 

[6] is seen to be very similar to that observed on the simple 

vowel /0/. 

The domains occupied by (3], [ï], and [9] in open syl¬ 

lables are placed together on one formant chart as shown in 

Figure 11a. This chart shows that the three sounds do occupy 

three distinct areas even when the environments of the complex 

nuclei are enlarged to Include all six tones and various ini¬ 

tial consonants. This result gives further support to our 

analysis of [3], [I], and [9] as three separate phonemes rather 

than one single phoneme. 

-58- 

» 



■ 

I ' 

if 

î 

i ; 

! ! 

¡ : 

If 
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¡;í 

■i • 

H 

TABU U 

ro™.nt iMMupnwnti of ooi.pl.» nuol.l ».(tin.nt [.) Op.n .yllaoi. 

AU ton*. tnfora.nt 4 
oyolM/i.oond 

*ncni 

WOPQ 

tuT 

thuT 

cúJ 

kí!T 

<íjr 

muff 

nuff 

oüT 

für 

vûT 

aü? 

aû7 

*Û1 

[.1 wUh ton. C 

1 

5-jO .1150 

500 1000 

500 1000 

450 950 

500 1000 

450 900 

450 950 

450 1000 

500 1050 

500 1100 

450 1050 

450 1100 

450 1000 

-J 

ET-rj F3 
500 1150 

450 1000 

450 1050 

500 1050 

550 1100 

450 1000 

450 950 

500 1009 

500 1000 

450 1100 

500 1050 

450 1050 

500 1100 

ftcirment ¢1] with tono [vi 

I 
Word 
s 

UÍ 

t^ùî 
"s. 

mi. 

biîi 

dùï 

lui) 
s. 

Ul. 

550 1150 

íno 1150 

500 1100 

550 1100 

500 1100 

550 1150 

500 1000 

550 1050 

600 1150 

550 1100 

500 1100 

450 1000 

550 1100 

500 1100 

negmmt [.] with ton. [v] 

1 
Word 

ft 
lùT. 

.¡A 

FI (¾ FT 
2 

TT 

600 1050 

550 1050 

600 1150 

550 1150 

600 1100 

500 1050 

550 1100 

500 1100 

500 1150, 

450 1000 

450 1050 

450 1050 

550 1100 

450 900 

450 1000 

550 1100 

500 1050 

450 1000 

500 1100 

450 1050 

500 1050 

pr .-tt pr"""Tg.«. f£ li¬ 

oso 1150 

550 11O0 

550 1200 

500 1000 

450 1000 

550 1100 

500 1000 

550 1050 

550 1000 

550 1050 

550 1100 

a.Kiront Co] with ton. [/] 

rr-ya >i" 

500 1100 

450 950 

500 1000 

450 950 

500 1000 

450 950 

450 1000 

550 1100 

450 1050 

450 1000 

450 1100 

450 1050 

500 1100 

m: ft 
4 

-FT 

500 1100 

600 1100 

500 1100 

500 1000 

500 1100 

550 1100 

500 1000 

ac FT-pi-.FI. n- 
4 

3E 3E 
600 1050 

500 1000 

550 1050 

500 1000 

di 

«di 

bdí 

lui 

ndi 

szjè 3C EC 
600 1100 

500 1150 

550 1150 

500 1050 

450 1100 

450 1050 

3E EC ar sc 
550 1100 

500 1150 

500 1150 

450 1050 

500 1000 

450 1000 

ac 

S.gn.nt [.] with ton. CH 

1_ 
Mi 
duj 

ldi 

hfflt 

SC F2 

550 1100 

600 1150 

550 1150 

600 1050 

550 1150 

550 1100 

a.gm.nt [t] with ton. [-4 

_t 
Ü2EÍ. 

Si* 

FT-rr-pr gc “ifc an 

bûF 

iSï 

650 1150 

650 1190 

TOO 1150 

6?u 1150 

650 1150 

650 1150 

IL pr««!<. B.*»r tl*. 
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500 1100 

550 1100 

450 1100 

450 1100 

450 1000 

450 1000 

Ft...W""""Fr Œ ± 
600 1100 

500 1000 

550 1150 

FT—gj- 
650 1200 

650 1150 

600 1150 

4 
"FT ar 

550 1000 

900 1000 

500 1150 

450 1000 

450 1000 

450 900 

¡m ec 
4 

-rr m; 

600 1150 

550 1150 

600 1150 

4 
"FT ar 

650 1200 

650 1200 

600 1150 

L :.i‘ 

I 



FIGURE 11 

[6] in open syllables 

All tones Informant k 

m 
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FIGURE lia 

Domains of [-3] [-1] [-0] in open syllables 

All tones Informant 4 
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Different flnel consónente heve verying effects on the 

quelity of the sylleble nuclei. These differences ere observ- 

eble in the frequency end shepes of foments. Spectrogrens 

16-19 illustrate the differences in foment shepes of [1)] in 

en open sylleble, such es [ki^], end in closed syllables with 

the final consonants [-n], [~m], and [-0], as in [kijn], [kl^n]» 

end Urjo]. As is easily seen on these spectrogrens, the con- 

plex nuclei [Í3] in the open syllable has a steady state of 

[1] and a steady state of [3]. When there is such a steady 

state on the spectrogram of a vocalic quality, this point Is 

taken as the most reasonable place to measure the formant. In 

the case of closed syllables, as seen on the spectrograms of 

[kï^n], [kï^m], and [ki^o], the second segment [3] is usually 

shorter than the first segment [i] and usually has no observ¬ 

able steady state. In the case of continually changing formants 

such as these, it is difficult to determine where the formant 

measurements should be taken, because a small difference in 

time may result in a large difference in FI end F2 mesurements. 

For this reason, we applied the use of an amplitude display 

unit in determining the point where FI and F2 measurements 

should be taken. Table 12 shows FI and F2 measurements taken 

at Intervals of two centiseconds along the relatively steady 

states of the formants of [i] and of [5] in [ki5l and, also, 

those measurements taken along the continually changing 

formants of [i] and [3] of [ki^n], [ki3m], and [ki3>)]. 

Figure 12a shows a diagrammed interpretation of the formant 

-62- 

* 



mmr

- - -
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TABLE 12 

Formant measurements at intervals of 2 ce^tiseconds 

Informant ^ cj ?les/second 

FT 

[ki^n] 

-WT FT 

[ki^m] 

-pj FT 

[kl^^l 

-FT 

Complex nuclei [1¾] 

Word [ki^] 

csec. FI 

0 300 2250 

2 300 2250 

4 300 2250 

6 300 2250 

8 300 2250 

10 300 2250 

12 300 2200 

14 300 2150 

16 350 2050 

18 450 2000 

20 450 2000 

22 450 2000 

24 450 • 2000 

26 450 2000 

300 2350 300 

300 2350 350 

300 2350 350 

300 2300 350 

350 2250 350 

400 2100 350 

450 2050 400 

500 1950 500 

500 1900 500 

500 1850 550 

2200 300 2200 

2200 350 2200 

2200 350 2200 

2150 350 2200 

2100 350 2150 

2050 350 2150 

1950 400 2000 

1800 500 1950 

1400 500 1750 

1250 550 1550 

600 1500 

Blank spaces indicate where precise measurements were not obtainahl 



measurements, with an * marking the point of the amplitude 

peak of the segment [3]^ Figure 12b shows how these measure¬ 

ments would be interpreted on formant charts. Table 12 and 

Figure 12a and 12b show the varying effects of different 

final consonants on the complex nuclei. 

In a complex nucleus, there usually are two amplitude 

peaksj whereas, in a simple vowel nucleus, there is only one 

amplitude peak. The two amplitude peaks of a complex nucleus 

normally coincide in time with the mid-points of the first 

and the second segments of the nucleus. The mid-point and 

amplitude peak of the first segment also coincide with the 

steady state of that segment. This suggests that the point 

where the second amplitude peak occurs is the target point or 

near it, and therefore is the most logical place to measure 

FI and F2 of the second segment. Using this reasoning, the 

measurements presented in the following tables were obtained 

at the point of the second amplitude peak. 

Table 13 presents the FI and F2 measurements of the 

segment [3] of [13] in closed syllables with /-m, -n, -0, 

-p, -t, -k/ as the final consonants. All tones are represented 

here in the utterances spoken by Informant It. Figure 13 is 

the graphic representation of the figures presented in Table 

13. It may be noted that the domain of [3J is slightly larger 

and more centralized in these examples than is the domain of 

[3] in open syllables. 
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FIGURE 12a 

FI and F2 of complex nucleus [1¾] 
in different environments 

Informant 4 

3000 

2500 

2000 

1500 

1000 

500 

0 

X marks the amplitude peak of segment [-3] 
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FIGURE 12b 

X marks the amplitude peak of segment [-3] 
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«MU 13 

flo.rrwnl I ’¡ \ »Kn ton» t»l 

Vorunt MtniMtMnt* et »onplM nueUl Mriwt 
All tents 

s 

■t 
¡ i|ii- 

' 

f¡" 

■¿agá 

tTTn 

klîn 

lT?h 

lilfi» 

■lîîn 

Ä' •„ 

tTTn 

‘ «T?>i 

¿TTn 
iiTTn 

i:»1Tn 

oit»11 

i.îtl'i 

'«TTn 

t'-Tï'i 

*T?i 

kir-. 

oTT1) 

«tïîi 

n 'i>g '"fr b~ 

'iü'.i 1700 

lilt'd 

..0.1 l'jüO 

'*P! W0“ 

■Jijó 7000' 

k'ri Wit) 

"'Iftn moo 

Sîo'iaw 

V/) ooOo "irf 

530 1600 

—JL 

(00 1500 

600 1S00 

600 1500 

600 1500 

60| 1600 

$50 1550 

600 1900 

330 1900 

„ 50“ l<fO 

330 1900 

■ goo ll'OO 

550 1950 

950 0000 

950 Í 950. 

590 195“ 

550 1650 

.550 1600' • 

600 1600 

550 1T50 

500 1500 

PI .''IC 

600 1500 

Í30i«15|0 .ni' 

550 1500 

600 1500 

550 1600 

550 1600 

550 1950 

350 1950 

‘IfSilMO 

500 1950 

500 1900 

600 1900 * 

550 2000 

»50 1950 

550 1900 

300 1600 

350 1100 

590 1650 

550 1750 

950 1500 

(9) OIOOM Mllablo 
Iftfonntnt 4 

Mpwnt I$] »Uh ton» t 1 

MKKitnt [9] *lth ton» IS] 

itn m± 

tîijn 

thÎV« 

lï^m 

nl|n 

tl^n 

t^n 

lï$n 

nïin 

K. 

650 1500 

600 1500 

600 1900 

650 1930 

500 1900 

350 1650. 

600 1650 

600 i860 

»»*11 
iwwiiittWwW 

690! 11““., 

600 1300 

«fo U«t • 

605 190«' 

$00 1350 

950 1950 

600 1630 

600 1900 

aagmnt [5] mth ton» M 

ll|a 

off« 

tîSn 

l«n 

990 1300 

590 1590 

550 1900 

550 1950 

950 1900 

In 600 1600 

600 1990 

330 1500 

§■ 
990 1990 

.9Í0IW 

««» 1190 

600 1730 

ti t 

600 1^00 

ISO lin 

930 WO). 

590 

990 fOOO 

«00 1730 

SUSZZS 

«fio 1900 

590 im.,,.. 

300 1550 

600 1500 

550 1600 

500 1650 

600 1900 

600 1850 

'130 193011 

ttoo-1850 .1 

900 1900 

600 1830 

»90 iliO , 

950 1950 

510 

à—""irr 
ItoiimiiiiiJw 

600 1500 

930 1350 

jOO 1*«0 

.600 1|0Q 

, ■# 
600 1900 

990 '1900 

l|600 1900 

'600 liiO 

db 
600 WO 

" 600 1600 

600 1900 

loo 1500 
* 

60Íl|:1990 

600911100 

«10 1100 

600 1950 

EC 

ff 

Baguant [$J »Ith ton» t-] 

"III! .il# 
UfiKd 
mJEhJbI 

ft» 

: t1»«* 

iHn 

tlln 

tifo 

ffíO 

•Í50 

klfo 

0I5» 

Ift 

ícézji 

500 1700 

500 1650 

300 1700 

500 luaO 

HO 1750 

” k ' 2 i 
EL o; Piipi.hl&i' 

550 1600 '.( 

53“ 1590 

,59» 1700 

330.1750,1,1 

500 1350 

600 1500* 

550 1550 

500 2000 

550 1900 

530 1950 

(OO I8OO11! 

600 1500 

690 1950 

600 1950 

600 1100 

t»$n 600 1900 

K)« «90 1700 

990 1910 

«00 "1930 

950 1090 

950 1990 

950 1900 

600 1800 

IIO 1800 

690 1100 

910 IIOO" 

910 1900 

600 1900 

590 1600 

>*> 
bl?t 

nl)t 

tfí'k 

tVjk 

" O'lfk 

hito 

f|n 

tritt 

kf,n 

llí» 

r$h 

tljn 

thr,n 

llfn 

Un 

tf»» 

»lío 

«rfl: 
,:1 'i#» 

»ÏÎ9 

900 1000 

TJt 

900 2000 

900 2000 

900 1700 

300 1750 

550 1650 

550 1750 

550 1700 

550 1800 

950 1500 

550 1500 

500 1550 

flO »“O 

500 1550 

'lili 

'HO 190« 

100 i#n 

ifO 1900 

390 1900,,, 

990 11301,11 

950 1990. 

590 1600 

550 1600 

30« 1600 

550 1650 

9«« 1700 

930 1630 

100 1700 

500 1700 

900 1800 

500 2000 

590 1990 

900 1950 

500 1950 

900 2000 

900 1790 

500 1750 

150 1750 

550 1750 

500 1750 

500 1800 

550 1600 

550 1900 

950 1350 

" 590 1900 

500 1550 

550 1990' 

900 1990.,, 

390 1900 

900 1850 

590 1930 

., i,. 

530 1600 

550 1630 

900 1700 

950 1800 

590 1700 

900 1790 
.poíno 

500 1700 

90« 1790 

900 1790 

500 1950 

550 1950 

900 1830 

500 1990 

500 1950 

550 1790 

500 1730 

900 1800 

350 1830 

900 1800 

'IpiifOO 17Íl'" 

990 1500 

.590 1900. 

»90 1750 

lio 1900 

», T1600 

550 1950 

500 1900 

500 1900 

59“ 1900 

990 2000 

550 1600 

550 1750 

300 1700 

»90 1800 

550 1700 

B» 
- í»imnt ()) »Ith ton» M 

«i wzàzx. 

5901(00v" 

600 «tiÓ 

IfOilof 

600 1900 

.iii|. 
990 1990 

600 1750 

til» 

dlfp 

li|» 

tfft 
„thfl* 

■ »lift 

oftt 

»no, 

*l|k 

:...tfÿi 

nlft 

9¾ 

II! 

«T|n 

thnn 

600 1610 

H«:' lifO 

600 1700 
lili! 

||0 1710111 

ilo '1100 

530 18||I 

550 1800 

500 1700 

600 1650 

650 1900 

650 1990 

650 1950 

«00 1850 

600 1890 

liant •»•»•• tallatt» «h»»» f»»cft»» »i*»»r»»»*t« »*»• »•* »ht»!»«»!». II?» 700 1500 

600 1790 

600 WO'"" 

110 '1750 

950 1890 

950 1700 

550 1900 

950 1850 

190 1700 

600 1700 

600 195« 

600 1500 

600 1900 

600 1830 

600 1800 

690 1500 

600 1630 

590 liOO 

150 1800 

530 1800 

500 1750 

530 1900 

350 1800 
Ml 

600 1700 

„jiiSSO 1750 

600 1990 

600 1500 

600 1500 

600 1800 

600 1850 

700 1500 

« PT* -TT 

950 1700 

550 1700 

550 170n 

500 1750 

500 1750 

500 1950 

550 1950 

500 1050 

500 1900 

550 195" 

50(1 180“ 

500 1750 

590 1700 

500 I8OO 

500 1800 

500 1750 

500 1600 

500 1500 

950 1600 

550 1500 

550 1500 

550 2000 

550 1900 

550 1900 

SSO 1900 

550 1950 

550 1600 

550 1650 

550 1650 

»50 1850 

500 1800 

pi •py-w 

550 1650 

500 1700 

300 1750 

550 1600 

550 1800 

550 1900 

550 1800 

600 1700 

550 1700 

690 1«90 

600 1500 

600 1900 

U'I 

600 1800 

600 18f0 

650 1500 



PICURE 13 

C}] In closed syllables 

All tones Informant H 
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Table presents the FI and F2 measurements of the 

segment [I] of [uiZ] In closed syllables with /-m, -n, -q, -p, 

-t, -k/ as the final consonants. All tones are represented 

in these utterances by Informant 4. Figure 1¾ is the cor¬ 

responding graphic representation of the figures presented in 

Table 1¾. It may be noted that the domain of [l] in these 

examples of the nucleus in closed syllables is slightly larger 

and extends further back than does the domain of [l] in open 

syllables. 

Table 15 presents the FI and F2 measurements of [9] of 

[uö] in closed syllables with the same final consonants, and 

with all tones as spoken by Informant k. Figure 15 is the cor¬ 

responding graphic representation on the formant chart. It 

may be noted that, here again, the domain of [9] covers a 

slightly larger area and extends further back on the formant 

chart. 

Figure 15a is a composite chart showing all three nuclei 

segments [5], [I], and [9] in a variety of environments. Some 

overlap of the three is seen in this presentation; but on care¬ 

ful examination, it is clear that this overlap is regularly 

conditioned. Three different environments are included on this 

chart. The small dark areas indicate the domains of [5], [ï], 

and [0] in the restricted environment [t-n] with level tone. 

The larger striped areas indicate the domains of [5], [I], and 

[0] in open syllables with all six tones. The very large white 

areas show the domains of [5], [I], and [9] in closed syllable 

-70- 



TABLE Ilf 

Po™,*t measurements of comp!,, nuclel ayUable 

Ä1! torle8 Informant H 

cjroles/second 

FT 

.'lormi'iit [1] with tone [-] 

1 
Word FI.» Hr 

tÄ 550 1150 

nïlm 550 1150 

aîlm 000 1150 

2 
TF 

Segment [I] with tone £/] 

Sin 600 11(00 

Iwln 550 11150 

twïf| 

c3Ii) 

kwTij 

biüTr] 

dwTn 

IwTo 

fnïîfj 

nïli) 

RWÍh 

hwTf) 

600 1200 

650 1200 

600 1150 

600 1250 

550 1200 

550 1200 

,650 1200 

600 1200 

600 1200 

650 1150 

Berçment [Í] with tone [s] 

1 
Word 

CtuïH) 

kwïffl 

naim 

zwïm 

550 1100 

550 1100 

600 1300 

600 1150 

ciin 600 USO 

viïn 600 1650 

sain 600 1400 

taiij 

cell) 
N. 

kato 

àmli) 
■v 

laSf) 
s 

malí) 

nail) 

hail) 

650 1250 

600 1250 

650 1200 

650 1200 

600 1250 

650 1200 

650 1200 

600 1250 

550 1100 

550 1150 

600 1150 

550 1100 

600 1400 

600 1450 

550 1400 

650 1200 

600 1250 

600 1200 

600 1200 

650 1200 

600 1200 

650 1200 

550 1150 

IL 
500 1200 

553 1200 

500 1200 

600 1400 

500 1400 

600 1200 

650 1250 

600 1200 

500 1250 

500 1200 

500 1200 

550 1200 

600 1250 

600 1250 

550 1150 

FT T¿- 2E IL 
550 1200 

550 1200 

500 1200 

600 1400 

500 1500 

600 1200 

550 1250 

600 1200 

500 1250 

500 1250 

450 1300 

500 1300 

600 1250 

600 1200 

500 1150 

600 1150 

550 1100 

600 1250 

600 1250 

550 1350 

600 1450 

550 1450 

600 1250 

600 1250 

650 1250 

600 1200 

600 1200 

600 1250 

650 1200 

600 1150 

4 
TF IL 

550 1200 

550 1150 

500 1150 

600 1350 

550 1450 

550 1200 

650 1250 

600 1250 

500 1250 

500 1250 

500 1200 

550 1300 

600 1200 

550 1200 

550 1250 

600 1150 

550 1150 

600 1250 

550 1200 

600 1350 

550 1450 

600 1450 

600 1250 

600 1250 

650 1250 

600 1200 

600 1250 

600 1250 

650 1250 

650 1200 

Word 

báím 

FT 
1 

TF TF FT 
2 

TF 

550 1100 

main 600 1550 

btfíii) 

nwïo 

htiîfj 

HlJp 

káíp 

mãíp 

alt 

tait 

lait 

mait 

aîk 

talk 

kaik 

balk 

550 1150 

550 1150 

550 1200 

600 1150 

600 1200 

550 1200 

550 1500 

600 1450 

550 1450 

600 1600 

550 1250 

600 1200 

550 1250 

550 1250 

550 1150 

600 1600 

600 1200 

600 1200 

550 1100 

600 1300 

550 1250 

550 1150 

600 1400 

550 1450 

550 1400 

550 1550 

600 1300 

600 1250 

600 1250 

500 1250 

Segment [I] with tone H 

1 
Word 

aln 

«-* 
kali) 

lain 

fíalo 

saín 

FI.ti F3 

650 1500 

650 1200 

650 1300 

650 1200 

650 1250 

PT 
2 

TF 

Segment CU with tone [-i] 

Word FI".T7 ' FF 

dJÎV 650 1100 

lâîm 600 1150 

FT 
2 

TF 

lain 

main 

vâln 

650 1400 

650 1450 

650 1400 

650 1150 

650 1150 

650 1350 

650 1450 

650 1500 

LL 

600 1450 

650 1200 

600 1250 

600 1250 

600 1250 

TT FF.pj Fl 

550 1150 

600 1500 

600 1200 

600 1200 

500 1150 

500 1200 

550 1200 

500 1150 

550 1400 

550 1450 

550 1450 

550 1500 

550 1250 

600 1250 

600 1300 

550 1250 

FF ~rh 

TF FF 

650 1150 

600 1150 

650 1400 

650 1450 

650 1500 

JT 
600 1450 

600 1200 

650 1200 

650 1300 

600 1250 

TF 

FF 
4 

TF TC 

550 1100 

550 1450 

550 1150 

550 1150 

600 1200 

600 1300 

600 1150 

550 1100 

550 1350 

550 1400 

550 1500 

550 1550 

550 1150 

600 1300 

550 1250 

550 1250 

FF 
4 

TF TF 

600 1400 

600 1200 

600 1200 

650 1300 

600 1200 

Fl K? FT 

650 1200 

600 1150 

650 1400 

650 1500 

600 1500 

Segment [I] with tone M 

Word FT—F2 FI ' 

tüo 600 1200 

thi»íi| 650 1250 

eaïn 650 1200 

sàii) 550 1150 

hain 600 1150 

550 1200 

600 1200 

600 1200 

500 1100 

600 1150 

550 1150 

550 1150 

600 1250 

550 1150 

600 1150 

550 1150 

550 1200 

600 1250 

500 11O0 

600 1200 

tain 

lain 

nain 

nain 

calt 

mait 

vâït 

tâïl 

700 1250 

650 1250 

700 1250 

700 1250 

600 1350 

600 1500 

600 1400 

600 1350 

700 1250 

650 1250 

700 1200 

700 1250 

650 1350 

650 1450 

600 1500 

550 1450 

650 1250 

650 1200 

700 1300 

700 1250 

600 1350 

600 1450 

600 1450 

550 1500 

650 1200 

650 1250 

700 1250 

700 1250 

600 1350 

600 ¡450 

650 1500 

550 1400 

Hank ipsces Indicate where precise neasurewente wert not obtainable. 

d¿?k 

na Ik 

nãlV 

650 1250 

650 1250 

700 1250 

600 1250 

600 1200 

650 1250 

600 1250 

550 1250 

650 1250 

600 1250 

600 1200 

6 66 12()0 
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FIGURE I*! 

[i] in closed syllables 

All tones Informant 4 
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««pu XJ * 

Fopmm iMMurtmnti of sonpltn nuoXol u«mnt [t] ClOMd «flltblt 

«XX tonoi infonnnt 4 
«yaXos/Moond 

a»n»»r;t tí] [*,1" 

Woru 

c3«- 

fiüT". 

uun l;i 

thîTn 

bWn 

luîn - 
i!il 

itcnr« 

îîT»] 

viï$n.. 

1¾ 

■nSS*i - 

n:¡W*j 

rr-^-fT ít~¿ 2E 

«JO 

teo logo 

¡h . 

4$0 1X00 

»50 1100 

»50 1150 

500 1150 

»lo iioo 

i.i 

550 1000 

500 1O00 

500 1100 

«50 500 

»50 lOOO 

»50 000 

»50 1000 , 

»00 1000 

«50 1150 

«50 1150 

»50 1100 

«50 1050 

«00 #50 

500 tlpO 

500 1000 

«50 lOO* 

*50 1000 

»50 1000 

»50 

«50 1000 

«50 1000 

«^ 1150 

«50 1000 >ii¡ 

«50 1100 

«00 1000 

500 1050 
.¡i 

500 950 

«50 950 

«50 900 

*»50 1000 

*50" goo 

«jO 1000 

Signant [«} «Vin ton* [/}. 

M azaÉzix- fcfafl::.."cash 
nui™ 

ifi» 

taSt 

mllO 

niî-i 

'¡lit 

t'iïh 

eitit 

.. tét 

tVo* 

kifik 

«utile 
girtit 

«JO T50 

550 1050 

«50 950 

«50 850 

550 950 

500 950 

»50 900 

»00 1150 

'*00 1150 

îl'l 1050 

«50 1150 . 

t 
«50 • 

«00 1150 

500 «00 

«S# 950 

Q*» f»» 
_ U. 

350 850 

500 1100 

«90 950 
h 

«50 850 

500 950 

500 900 

»50 850 

*00 1100 

*50 1100 

350 1000 

*00 loso 

350 »90 

»00 1150 

500 900 

«50 1000 

a: .LA¬ 

SSO ,800 

lio 1050 

550 950 

, 500 850 

500 950 

*50 800 

*50 100O 

'»500 âpif 

*50 1150'"1 

350 1050 

1150 

*50 900 

*00 1100 

»50 900 

*50 1050 

tùin 

c h):i 

loin 
V 

ouin 

rr.y 

900 1000 

550.1200 

500 1150 

*50 iiop :Í! 

500 1100 
1« 

EC 

500 950 

550 1200 

500 1150 

500 1180 

500 1100 

*50 850 

500 1150 

550 1150 

500 1100 
ÏHli 

550 1050 

HH 

Sigmant Co] with ton# M 

ZE "M Word 

«Sln 

nîim 

mSio 

E it jm E 

fto niflo 

111500' 850 

500 950 

je Enofi: 

500 850 

500 950 

ROO 950 

500 860 

500 800 

500 1180 

tUli) 

kAij 

lui») 

bu»9 

500 1000 

500 1100 

500 900 

500 1000 

500 pO 

lil|l!500 1050 

5Í0 950 
!|||!l! 

55ÎI 1050 

500 950 

500"'1050 

»50 lOOO 

500 1050 

Spnumt [»] with tone ' M 

l "i» 

HEUE Haïâ 

nûî«n 

loi: m, ë 

550 850 

ik. 
500 350 

ZT n—T7.-fr 

500 050 

ku«n iji 

mî3n 

A 

550 1150 

500 1150 

500 1200 

500 1150 
"1 

500 1100 

550 1200 

'580 1100 

650 1150 

500 1160 

SdtMuit tl] vlth ton# [V] 

t«S'j 

«Ùi'l 

,! pi.pi.liii"P3' 11 rr..*ir~ 

500 950 

500 900 

*50 950 

500 950 

500 950 

600 1000 

kûJo 

•üîo 

tlrt 

nuit 

550, 950 
»lili 

550 950 

«50 1000 

500' USO 

»50 1100 

«50 1150 

550 900 

500 900 
» 

500 JlOO 

600 1200 

«50 1100 

500 1150 

550 moo 

550 IODO 

*50 1150 

500 1200 

»60 1050 

500 1100 

liant apanan Inaiett# vtnr# t>r#ei» ■urtaantn v*rt nat obtalnatU. 

culik 

kûlk 

A 

luîk 

"SOO 950 

500 IflOO 

550 1100 

500 950 

500 1060 

«50 950 

550 1050 

500 1050 

«50 950 

550 1000 

600 IODO 

550 1050 

500 1050 

«50 900 

500 1000 
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FIGURE 15 

[9] in closed syllables 

All tones Informant 4 

kn
 



FIGURE 15a 

Comparison of [5] [ï] and [9] 

Various environments Informant 4 
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with /-ra, -n, -0, -p, -t, -k/ as final consonants, with all 

six tones. 

As was demonstrated in the preceeding chapter and as 

is seen here, the domains of the nuclei segments [3], [I], 

and [0] are clearly separated i^ a restricted environment such 

as [t-n] with level tone. When the environment is expanded to 

include all six tones, but restricted to open syllable types, 

the domains of [3], [ï], and [9] are still clearly distinct 

from one another. When the environment is expanded to include 

closed syllables and all tones, overlap of the three domains 

does occur; but, this overlap is in a regular pattern, i.e,, 

the domains move backward on the formant chart. 

To check and augment our data, we examined and ana¬ 

lysed the recorded material of Informant 3 according to the 

same procedures used with that of Informant 4. Tables l6, 17, 

and 18 are the measurements of Informant 3's [3Î, [I], and 

[9], respectively, in open syllables, including all tones. 

Figures l6, 17, and l8 are the corresponding graphic represen¬ 

tations on formant charts. 

Figure 18a presents the domains occupied by [3], [I], 

and [9] in open syllables on one formant chart. Although 

Informant 3's [I] and [9] show some marginal overlap, [3] is 

clearly separated and in general, three domains can be 

identified. 
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TABLE 16 

Pormtnt m«aaurM»nt* of oonplcx nualal gemmant [ ; ] Opan apUable 

. All cone Informant 3 

eyolei/uoona 

Soamont f;] with tone [-] Sagmant [;] with tona M 

woru 

tr5 

t:T; 

KÏT 

LIT 

ir? 

nrf 

pi? 

vl? 

tiT 

hî? 

FT PT" ns: s: 
rin isno 

?b0 1750 

700 1750 

700 1S00 

700 1850 

700 1750 

700 1900 

700 aooo 

700 1950 

550 aooo 

600 1800 

700 1750 

700 1800 

650 1800 

700 1900 

700 1900 

700 1900 

650 1900 

550 aooo 

700 1950 

700 1950 

550 aooo 

700 1,850 

700 1700 

700 1800 

700 1900 

650 1850 

700 1900 

650 1850 

650 1900 

650 1850 

650 1950 

550 aooo 

Cîl with tona 

Alicia:. Kok 
900 1750 800 1800 

800 1900 800 1900 

800 1750 850 1750 

850 1800 800 1800 

850 1850 850 1750 

J3Z PT TW.?! • 
700 1700 

650 1850' 

TOO 1800 

650 1900 

650 1850 

700 1850 

650 1850 

550 aïoo 

650 2050 

550 2000 

550 1900 

ÏÏ.-Æ. H. 

750 1900 

750 1850 

750 1800 

800 1800 

800 1850 

PT 
1 -n~ tt n.-w-rr 

mlj 
ß 

fl$ 

*i| !l!| 

750 1950 

800 1950 

750 1800 
: i!ÏL !¡¡¡- 
750 1850' 

Segment t}3 with tone M 

Word 

oí? 
Oí? 

nij 

9Î? 

1 

900 1850 

850 1900 

850::1900 

850 1950 

7Sl> 1900 l|! „ 

750 1840 

7|0 1850 

750 1950 

n:., rj.n. gz7l:zn: Kzè: 
850 1950 

850 1850 

850 1050 

850 1850 

Segment [5] with tone [v] 

«oro üL.jiLjg.. 

Í1 850 1700 

tïî 900 1700 

di? 900 1650 

850 1650 

850 1700 

900 1700 

900 1750 

850 1700 

350 1700 

850 1800 

850 1750 

800 1750 

3L 

800 1750 

850 1800 

800 1000 

800 1800 

Segment [5] with tone H3 

KaEL rrrèzjT k:-Â:.::æ. n~rb 
bî?* 850 1950 850 1900 850 2000 

dï? 850 1900 850 1900 000 1950 

1ÍT 850 1850 800 1900 850 1850 

3E 

lient epaeee ladteete where preelee aeaeureaanti Were net obtelneble. 

.77- 

750 1950 s 

750 I85O 

700 1900 

750 1950 

nlü' 

850 ‘J0O 

800 1950 

800 1650 

65Í 18Í0 

350 1900 

800 19Ä1 

85# 1950 

'1: ^ * 

'10' 

.. 



FIOURF, 16 

[ ■5] in open syllables 

All tones Informant 3 
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HilirfÄHH!lllll|i<llMlWli|i||ill>l|li|iii:i: 

TABLE 17 

»omne mttnrtaentt of oomplo* nuolel ••pt.nt [*] Opon ayiupi. 

All ton«I Informant ■ 3 
oyoltt/aacond 

" W~".W B.p|. 

[ï] with ton« [-] 

Worv't k. 
MIO 1350 

thS 6:,0 1300 

eüï 700 1390 

dît 630 Ijoo 

mSf 550 1300 

eW 650 1300 

«Ht 650 1300 

SEE nr 
650 1300 

600 1090 

700 1350 

650 1250 

650 1250 

650 1250 

500 1300 

3E e: 
600 1250 

600 1250 

650 1350 

600 1250 

650 1250 

650 1250 

650 1300 

JÈZ IL 
600 1250 

600 1200 

690 1300 

690 1350 

650 1250 

650 1250 

650 1250 

S*ín,,nt I*J «Uh tona [O 

HETTT E IT 
«<ts 

k£l 

htft 

4<i 

itti 

ntff 

tú 
otii 

-«Ö 

650 1300 

760 1300 

700 ItflO 

690 1350 

650 1390 

750 1250 

650 1300 

600 1350 

650 1300 

Hi. 73. W.P? ffV 

650 1300 

650 1300 

650 1350 

690 1300 

150 1250 

650 1250 

650 1000 

600 1350 

650 1300 

n—«2—it’ 

650 IJOO 

650 1350 

650 1350 

600 1350 

600 1650 

500 1250 

600 1650 

600 1«50 

600 1250 

Segment [I] with tone [x] 

ÄSM 

aei 

^wfr"' 

i»l 

«St 

.^ Æ ff pi* w.oi pr n—py p« 

«flo itoo 
750 Itoo 

750 M50 

750 1350 

750 UOO 

750 1350 

730 1000 

750 3390 

750 1350 

750 1390 

750 1«00 

750 ItOO 

Segment [I] with ton» M ,flil 

'"M. ir4^ 
ijjlllplll 

«Si 
t3i 

nil 

Soo 1500 

«00 1600 

800 1450 

2E 
800 1500 

890'11450 

800 1450 

szbii.;,!!: 
750 1900 

i' 850 1500 

BOO 1450 

Segment Cl] with to» M 

azi 'a: ec V/ 
««> 
AC kwl 
\s 

bil 

mjili 
ntf 

nú 

3E "H* 
890 1390 

850 1400 

850 1450 

900 1450 

850 1500 

850 1300 

SEE 

850 1400 

BOO 1450 

650 1400 

900 1400 

800 1500 

850 1450 

IT"“.tl 

,100 1400 

8QO 1450 

650 1400 

'Ò50 1400 

800 1500 

650 1500 

Segment [I] with ton« f-ij 

E WMfl 

ST 
«.‘*11' w 

xST 

bST 

iwf '' 

«St1 

3C EC HE EC 
750 1350 

750 1400 

750 1350 

750 1400 

800 1400 

750 1350 

fto 1350 

790 1350 

750 1350 

750 1350 

800 1400 1 

750 1300 

ZEE EC HE 
790 1350 

750 1350 

750 1400 

750 1350 

750 1350 

750 1330 

lltak «paeta lalleete where preelte ■««•nranenti •ere net obtelnnble. 
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FIGURE 17 

[ï] in open syllables 

All tones Informant 3 

-80- 



TABLE 19 

Formant meuuroaonti of eomplo* nuclol »»wnont t»J Opon syllabi» 

All ton»» Informant 3 

oyolao/MoonO 

Si-cif.jnt I»! with ton® [-] Sagnwnt Co] «Ith ton» ['O- 

«ora 

tûî 

«ûî 

aiff 

nu? 

tiiî7 

rüï 

»»î 

SÎ7 

süT 

aüî 

700 11» 

770 12» 

670 1250 

670 1050 

700 1000 

lOO 1050 

600 1100 

700 1150 

600 HOO 

600 1000 

600 1000 

rr-ft 
700 lí00 

700 1Í00 

700 1200 

750 1250 

600 1200 

500*1000 

600 1100 

700 1150 

600 1100 

600 1100 

600 1200 

EE .$.W- 

750 1250 . 

700 1200 

600 1200 

750 1250 

600 1200 

500 1000 

600 1200 

700 1156 

600 1200 

600 1150 

600 1150 

»• Tr/ji 

700 1Í00 

700 1200 

600 1200 

700 1200 

500 1200 

500 1100 

600 1100 

700 1150 

500 1200 

600 1150 

600 1200 

am sm 

si 

tft 

»si 

bdi 

idl 

mtrt 

4" ;;;ti. E 

550 1050 

650 1000 

600 1000 

500 1000 

600 1000 

600 1000 

». û n 
600 1050 

600 1000 

600 1200 

600 95U 

600 1200 

600 950 

EE 
II 

m: □s: 

600 1100 

600 1000 

600 1200 

A5Q 950 

550 1150 

600 1100 

Serment [8] with ton» N Segment C<] «Ith ton» M 

Word 

ffi» 

eût 

bue 

dut 

* lu"« 

mut 

n è ;:w. mf'jr rrai n n w rr 
65q 1050 

750 1200 

650 1100 

650 1150 

750 1200 

650 1100 

650 1100 

650 1200 

650 1100 

750 1200 

700 1150 

600 1050 

650 1100 

650 1200 

650 1100 

650 1150 

7ê0 1200 

600 1150 

ECHÉ: HSEâ 
dM 700 1250 

1ÜÎ 75Ó 1300 

«Sï 

3E EE ± 2E EE 
750 1200 

750 1200 

700 1200 

ni: 3E EE 
750 125O 

750 1250 

750 I300 

.pip" 3E 
750 1250 

750 1250 

750 1250 

Beginnt [i] with ten» [v] 

Ward 

käS 

täS 

Fi'",Í ,IÇ. eL-eJ-JB.. FI—eI.. ,.!3„ 
SSO 1200 800 1250 

B50 1200 

900 1200 

750 1150 

750 1200 

850 1300 

fr^w-yr' 
800 USD 

900 1150 

850 1250 

Segment Ci] «Ith ton» [—1 

Word 

SV 

bSV 

lûV 

SE 3E EE 
750 1200 

750 1200 

750 1200 

un Fi ee 
750 1250 

750 1150 

750 1250 

750 1150 

700 1200 

750 1250 

A 
3E UE 

750 1150 

700 1150 

700 1200 

ll»»k »p««»» tndleot» vk»t» pr»»!»» m»»iur»«»ata «»r» net ebt»ln*bl». 
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FIGURE 18 

[9] in open syllables 

All tones Informant 3 
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FIGURE 18a 

Domains of [-,] [-ï] [.9] ln open 3yllables 

All tones Informant 3 
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Tables 19, 20, and 21 are the measurements of the 

three segments [3], [I], and [9) of Informant 3 in closed syl¬ 

lables with the final consonants /-m, -n, -0, -p, -t, -k/, in¬ 

cluding all six tones. Figures 19, 20, and 21 are the corre¬ 

sponding charts. 

Figure 21a is the composite chart showing all three 

nuclei segments in the three environments examined: [t-n] 

with level tone; open syllable with all tones; and closed syl¬ 

lables with all tones. As with Informant h, the overlap which 

is apparent is regularly conditioned with the domains becoming 

larger and moving further back on the formant chart. 
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ip 

Tormnt ■»«•urtainti #f ooaplti nuoitt »imnt C|] Cloitd ayUtbl« 

AH tonta Inforaant 3 
ayolaa/aaasM 

''«ht [j] xlth tona [-] 

Moro 

t ¡“ir 

*I7n 

i i“m 

* 

»iV*m 

Kzàui: s:;:w.n w-d w ec 

550 3(00 

550 1950 

550 1900 

550 1900 

550 1950 

550 1900 

550 1050. 

550 1950 

550 2150 

550 1850 

550 1950 

550 1850 

« 

IE 2C 

550 1900 

550 1850 

550 2000 

550 2180 

550 2050 

550 1850 

2E E 

8a«mm [9] «Ith tana CH 

usa nrrr 
lin 

tf;n 

klfn 

Ijn 

tlÿn 

□É 2E E 
650 2100 

650 8100 

600 1950 

T00 2150 

750 2200 

2E r 

650 2050 

600 2000 

610 |050 

TOO 2100 

T50 8000 

a 
TT E 

650 2050 

600 2100 

600 2007 

700 21U0 

750 2150 

l7n 

tîTn 

ktTn 

UTti 

ulT'i 

mrfii 

t ; i-n 

rün 

i|TTn 

• 'îî'j 

kl?«) 

'.Ï5'. 

tll> 

550 2250 

550 2050 

550 2200 

550 2150 

550 2150 

550 2256 

550 2150 

550 2200 

500 2250 

500 1950 

550 1900 

550 1850 

800 1750 

550 2150 

550 1900 

550 2100 

550 2100 

550 2150 

550 2150 

500 2250 

500 2100 

500 2100 

500 1950 

550 1850 

550 1900 

800 1T50 

550 2150 

550 1950 

550 2150 

550 2100 

550 2150 

550 2850 

500 2150 

500 2050 

500 2100 

500 190« 

550 2000 

550 1900 

6Ó0 1T50 

tí» 

OÍ59 

tio» 

kfio 

ift 

tlft 

tfok 

»fÓk 

dio» 

500 2050 

600 1950 

500 1950 

650 1850 

650 2000 

650 

700 1950 

650 1950 

TOO 1750 

TOO 1850 

750 1850 

500 2000 

600 1950 

500 1900 

600 1900 

650 1800 

650 2050 

650 lÉO 

650 2000 

TOO 1750 

700 1800 

700 1750 

600 1950 

6OO 2150 

500 1950 

600 1800 

700 1900 

650 2200 

650 1950 

«50 2000 

650 1800 

6f0 1800 

850 1800 

,r&> 

tT^ 

t'TJt 

nl^t 

,1* 

800 1850 

TSC 1950 

000 1900 

750 1950 

750 2010 

800 1850 

750 2000 

750 1900 

750 1950 

>00 2100 

800 1800 

750 1900 

750 2000 

750 2000 

750 8000 

atfnant [,] «tth tona M 

Ward £ 

lf$a 

»$}• 

E ± IE E 
850 1850 

800 ion« 

□31 
850 1800 

750 1750 

« 
IE ZE 

800 1950 

750 1850 

tl?k 

»Tfk 

750 1750 

800 1750 

Sonnent [,} «un tona M 

Word 

tlyn 

kl^n 

iÍV> 

ntyi 

tï^n 

i!yi 

nt» 

nz m 'QCZZlíZZãBC 
8» liso 

800 1650 

800 1750 

600 I8OO 

800 2000 

800 2000 

800 2150 

800 1750 

800 1800 

e: 3? ti 
800 1800 

800 1650 

750 1800 

750 1750 

800 1950 

750 1950 

>00 1000 

900 1750 

«00 |750 

E ZE 
800 1850 

750 1800 

600 ItÓO 

750 1750 

* 

600 80«0 

750 1900 

750 2100 

tffn 

lf|n 
nffyi 

>$9 

850 2050 

800 2100 

800 21» 

750 1M0 

Oaonant [}] «un tana M 

O»» 

tí^a 

nlÿi 

,f|o 

BMBW 
E Z23Z E 

-JL 
JC 

800 1800 

800 i»o 

750 1»0 

800 »50 

650 20» 

6» 2100 

750 1900 

ZE E 
800 1900 

too 1950 

800 1910 

8» 2000 

800 2100 

750 2200 

S! 

750 1950 

naat aaiMH 

an» Bim E 

800 1W0 

800 1900 

750 1950 

saRiMiit ; j] «un tona M 

thr,n 

ki^iii 

e a. y| n e->í - w k 
850 18» 

850 1750 

800 1800 

800 1700 

>M 1700 

850 1700 

* 
.IS JL 

850 1180 

no itoo 

750 1950 

tlfn 

t"!»« 

ilî, 

800 1950 

850 1950 

800 1850 

800 1950 

650 1900 

800 1900 

800 1}00 

650 1950 

800 1900 

t^n 850 1950 750 1900 700 2000 

V 
1» 900 1800 850 1700 650 1650 Maak agaaaa lallaata «kar« »raalaa aaaaaraaanta «ara net ektalaatla. 
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FIGURE 19 

[ j in closed syllables 

All tones Informant 3 
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w 

» ' 

I—... 

' ,r 
* 

* • k 
* 

* 

turn r, ,,f '   

MMlUMMltl #f «Mpln nutld Maunl [t] SlOIM lyiutiu 

Ml t«n»s Infemuit ] 
•mU/IHOIUi 

a«,*,™nt if] MUh tom t-] 

Wor.l 

ttlb 

llo'fffl 

-Ttr 

Tin 

Win 

Ull 

u7t<, 

t.jT'i 

líT'i 

-.iT-i 

.'» anf: 2C BC 
ÍC0 1200 

S50 IJSO 

Í0O 1200 

S00 Hot 

SOO 1*00 

SSO 1«S0 

SSO 1150 

550 1*00 

550 1*00 

550 USO 

550 1*00 

SM 1350 

Hm mmm 
m Q. 

400 1200 

550 1350 

530 1250 

S00 1*00 

SCO 1*50 
i|l!l 

550 1*00 

550 1350 

550 1*00 

550 1350 

300 1300 

5M 1*00 

550 1150 

(•Kimnt tlj «UH Mn» OJ 

Howl 

a«k« 

Kak« 

nvfcg 

■«toi 

eakn 

wkn 

*«kn 

«ak« 

lako 

Hak* 

EC ntac Kzám el n-yl- 
Tl» 1350 

TOO ulk 

000 1*30 

700 1*00 

(30 UM 

750 lIlO 

?|0 1510 

700 1*00 

700 1*00 

<M 1350 

(50 1350 

730 1*|0 

700 1*00 

730 1350 

700 1330 

700 1300 

730 1500 

730 1350 

(50 1300 

(50 1)50 

(SO USO 

700 l«Of 

«■M EC mmm 
Jf*L 

*•*••»* [(} «UH IMM [V] 
I 

H», 

.JL 
mJDLh 

-4- 
-BL 3C 

mmmJtJmmm 
700 uso 

700 USO 

(00 USO 

70S USO 

730 USO 

750 1300 

(00 1200 ^ 

550 1330 

550 USO 

500 1400 

550 USO 

550 1350 

330 USO 

530 1400 

300 1350 

500 1300 

550 1330 

350 USO 

• " «. ¡I# 

(••nnt tu «UH ton* M 

yr1"""#" h w—il.M" masw « iiii mir 3 

JL « EC "Wf* 
MMMB 

700 l*0ff 

750 1*00 
*, 

750 1330 

730 1300 

700 UM 

730 MM 

7M 1130 

■ '* 
Mo uso 

Mo uoo 

730 USO 

7M 

*<l* 

■Cfn 

*l|i| 

"(I* 
hifi 

ííp 

*lio 

(St 

t(ft 

(C* 

t(Sk 
i'vk* 

hJSh 

*4fk 

300 USO 

500 ikio 

*50 1200 

300 USO 

300 1300 

H¡¡! !¡¡: 
700 USO 

700 1330 

, .:1 
(50 1*00 

(30 13M 

(30 1*00 

»«o woo 
(50 UOO 

(d uoo 
(SO 1*50 

(50 1230 

.(SL '¡P 

(••»Ht (33 «tth *4b H 

IL.Ú H Bob ‘K' «Mut«« 

edf*" 

Ml«' 

700 1(30 

730 1130 

TÉ'1200 

730 lltO 

(•**•** (Il «Ub Mm H 

•mMJommhméé 
•fr 

OmmmiJLí 
•HmEAm 

1% 

iSfti 

Hm Wf* M Qm mumm 
mmmm 
mSjkm 

700 12(0 

730 1230 

730 UOO 

«a« 

in 

.3* 
■all 

«3k 

7(0*30 

tlO 1*00 

' .'«! '* 

<700 1310 

leo uto 

730 1*00 

730 UM 

700 UM 

700 1*00 

100 1*00 

700 1*00 

750 1330 

750 1*00 

JEL 
300 1150 

♦' 

(00 1300 

111' 

*3» WM 
500 1250 

500 1)00 

(So USO 

TOO 1*00 

,#30 1*10 

(50 UOO 

.i*f> UOO 

TOO UOO 

(SO 1300 

(30 uoo 

(SO MIO 

(30 1230 

EEUEIIEL 
500 Í?1)« 

(oo ison 

*50 120t, 

«30 1200 

500 1250 

(SO 1350 

650 1330 

(30 1*50 

MO 1)50 

(oo Uoo 

700 1350 

(M UOO 

(30 ir 

(30 USO 

•450 UM 

B~ ri n rr rt n 

too 1(50 70S 1(00 ' 

750 1330 

730 UM * 

^ TMUO* 

730 1100 

700 USO 

700 UM 

w m ■ i 
nnr. flir 
«■WM, y»lm*jME«*ii mÍ<L Qm 

mmim 
mIKm «JQm 

?io im 

TIO 1400 

TSO 1400 

•00 1490 

TI0 1»0 

*700 1)30 

TM UM 

730 1)30 

730 1)30 

700 1*30 

730 1330 

750 1*00 

750 1)30 

Tfl 1350 

100 1*00 

100 1*50 

7M 1*00 

730 1)50 iS| 

700 USO 

TM 1*00 

TOlfflOO 

too imo 

730 1330 

750 1350 

tint MOI* Muarrarat* «««• 

diilki 

imtk 

«31k 

700 1250 

700 1400 

700 1200 

700 1200 

TOO 1*00 

TOO 1200 

700 1200 

TOO 1*00 

(50 1150 

47, 



PICURE 20 

[I] in closed syllables 

All ‘‘-ones Informant 3 
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romnt MiMMMMs of anil» nua lai 

âll tonta 

' oAi 

iii-aW«i 

lült 

riîT'j .| 

'lit 

soa 1300 

300 1300 

300 1)00 

soo 1100 

SQ0 1350 

S00 1050 

soo toso 

»ir"' mo 

500 liso 1 

50<J 1050 

Sagwnt (a] «ítft t«0|: M 

.."BCfaE SC 

culn 

loan 

000 1000 

soo 1300 

050 1500 

600 1350 

Hiwi>imiiii»||Íiiw 

ziç: 

T*»|« a 

«•RIM» ta] Cloani trllabla 

Informant 3 

«»Ita/aaoond 

500 1030 

500 1050 

500 1300 

500 »300 

300 300 

500 1300 

500 lito 

500 1000 
¡ni 

300 1000 
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FIGURE 21 

[3] ln closed syllables 

All tones Informant 3 
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FIGURE 2la 

Comparison of [3] [ï] and [9] 

Various environments Informant 3 

91 



CONCLUSIONS 

After carefully considering all the data presented, we 

came to several conclusions regarding Vietnamese complex nuclei. 

1) In Chapter 3, it was established that the first 

segments of the complex nuclei [I^J* [uil], and [U0] could be 

clearly assigned to the phonemes /i/,/tu/, and /u/. It was then 

demonstrated that the analysis of [5], [I], and [0] as the 

three separate phonemes /e/, /e/, and /0/ was that most con¬ 

sistent with the phonetic phenomena. Experiments with the 

complex nuclei in more varied environments as delineated in 

Chapter 1» support this analysis as a valid one. 

2) With regard to the question of whether the difference 

between the sequences spelled "-ia", "-uh'1, '-ua" in final 

position and "-iê-u,’-uV-", "-uô-" in medial position are so 

great that they should be considered as two different phonemes, 

we can say that our preliminary phonetic transcription of [I3], 

(“I], and [U0] for both sequences is supported. Although the 

location of the domains are shifted slightly backward in 

closed syllables, they maintain a relative distinctiveness, 

and the differences among the domains in closed syllables are 

comparable to those in open syllables. If [3I, [ï], and [0] 

are demonstrated as being three different vocalic qualities in 
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open syllables, they should be so analysed in closed syllables. 

In closed syllables or open, spelled "-ia", "-uV, "-ua”, or 

"-iê-", '-ubí-", our phonetic interpretation of these 

complex nuclei as [Í3], [tul], [u0] is adequately supported by 

the acoustic data. 

3) We also noted that tone and consonant influence on 

the complex nuclei is very similar to that observed on the 

simple vowels /e/, /9/, and /0/. As was mentioned earlier, 

there are also distributional characteristics associated with 

/y/ and /w/ that make [3] similar to /e/, [0] similar to /0/, 

and [ï] different from /e/ and /0/ and more similar to /e/. 

Therefore, it is our conclusion that the complex syllable 

nuclei are best analysed with [3] as an allophone of /e/, [ï] 

as an allophone of /e/, and [0] as an allophone of /0/, making 

the complex nuclei phonemically /ie/, /uia/, and /uo/. 
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