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AMUZGO SYLLABLE DYNAMICS

AMYy BAUERNSCHMIDT
Summer Institute of Linguistics

The phonological description of Amuzgo! will be presented in two parts. The
present paper treats the syllable dynamics in relation to tones and segmental
phonemes. A later paper will present an exhaustive catalog of vowel and conso-
nant clusters.

1.1. Syllables in Amuzgo are classified as long and short, or controlled and
ballistic.2 The latter terms more accurately describe the contrastive syllable
dynamics, although varying duration of voicing in the nucleus is also con-
trastive.

Controlled syllables are characterized by a smooth, sustained release, which
continues to a peak of intensity about the mid point of the syllable nucleus, and
is followed by a gradual, controlled decay. The nucleus terminates with lenis
aspiration in unchecked syllables, with a lenis glottal stop in checked syllables.

Ballistic syllables are characterized by a quick, forceful release and a rapid
crescendo to a peak of intensity early in the nucleus, followed by a rapid, un-
controlled decrescendo with fade of voicing. In unchecked syllables there is
fortis aspiration, varying to postvelar friction after central and back vowels.
In checked syllables the final glottal stop is fortis and often followed by a bal-
listic release, freely fluctuating from oral to nasal quality. In connected speech,
the aspiration is much less apparent, if not altogether absent, particularly when
the syllable is not stressed.

1 Amuzgo is a member of the Amuzgoan family, proposed by Robert E. Longacre in his
paper ‘Progress in Otomanguean reconstruction’, Proceedings of the Ninth International
Congress of Linguists 1016-25 (The Hague, 1964). Amuzgo is spoken in eleven or twelve
villages in southeast Guerrero and southwest Oaxaca in Mexico; there are approximately
15,000 speakers of the language, most of them monolingual. The data were collected during
several field trips from 1952 to 1960. A number of informants assisted in the analysis; those
who contributed most are Isaura Sebastidn, Florentina Lépez, Juan Sabino Apéstol, and
his wife Victoria Valtierra de Apé6stol. Genaro Santiago worked with me on the tone analy-
sis. All are natives of the large municipio town of Xochistlahuaca, Guerrero; their dialect
forms the basis for the present description.

I wrote a preliminary draft as a graduate student at the University of Michigan in
1961. I acknowledge especially the help of Kenneth L. Pike of the University of Michigan
and the Summer Institute of Linguistics in checking the vowel and tone hypotheses in
1959, during a linguistic workshop in Mitla, Oaxaca, Mexico. I am also grateful to Robert E.
Longacre of the Summer Institute of Linguistics for his suggestions.

2 The terms ‘ballistic’ and ‘controlled’ are taken from Pike, Language in relation to a
unified theory of the structure of human behavior II (Glendale, California, 1955). They are
useful for describing the dynamics of the breath force in Amuzgo syllables. Another analysis
which uses these terms is that of William Merrifield, ‘Palantla Chinantec syllable types’,
Anthropological linguistics 5:5.1-16 (1963). The similarity of our descriptions and our use
of the terms ‘ballistic’ and ‘controlled’ are the more striking as we worked simultaneously
and independently.
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472 LANGUAGE, VOLUME 41, NUMBER 3 (1965)

When controlled and ballistic syllables contrast in identical environment—
i.e. when each occurs stressed in a phonological foot with identical syllables
preceding and following—the duration of the total nuclei is often approximately
the same. Total nucleus includes the voiced components of the nucleus, plus any
final aspiration due to fade of intensity, up to the onset of the following syllable:
[matseiham-nve] ‘he cuts’, [matseihdm-nve] ‘he agrees’;? the third syllable of the
first example is controlled; that of the second, marked by an acute accent, is
ballistic. A stem-final syllable receives the stress. (A hyphen is used to set off
suffixes from stems; hence the stressed syllable precedes a space or a hyphen.)

The contrasting dynamics of controlled and ballistic syllables are clearest in
stressed syllables redundantly marked by differences of pitch allophones and of
duration of voicing in the syllable nuclei. When stressed, the checked nucleus of
the ballistic syllable shows minimum duration of voicing; that of the controlled
syllable shows maximum duration of voicing. Although unchecked stressed
syllables do not show as pronounced a contrast in this respect, here too voicing
tends to be shorter in the ballistic syllable nucleus. Unstressed syllables show no
consistent contrast in duration of voicing.

1.2. Amuzgo syllables are further classified by presence or absence of onset
and terminus. A restricted syllable consists of a nucleus without onset or termi-
nus; it is symbolized as +N. A second type has an onset and a nucleus but may
or may not have a terminus; it is symbolized as +O+N=+T.

The classification yields a total of four contrastive syllable types: +N, +N,
4+0+N=T, and +0+ N+T—nlci%ano™?2-67 ‘he will erase’; nlla*ka*n‘u??-q!
‘we (inclusive) will erase’; nd't¢® ‘trail’; nlk*a' ‘a pod’.4

1.3. Syllable type +N is manifested by a syllabic consonant or by a single
vowel. Syllable type +N is manifested only by single vowels. The onset for the
other two syllable types consists of one to four consonants; the terminus is a
glottal stop.’ The nucleus consists of a single vowel or a sequence of two vowels.
Voiced phonemes m, n, n¥, nt, n%, and [, when immediately preceding the syllable
nucleus and preceded in turn by one or more consonants, constitute an internal
margin which is closely integrated with the nucleus. Such phonemes take part
in the nuclear dynamics not only with respect to intensity and duration but with
respect to the tones as well. Voiced consonants in this position therefore combine
with the nucleus proper to form an expanded nucleus. In the following examples,
this feature is indicated by enclosing the expanded nucleus in parentheses:

3 Pitch details are not written in phonetic data except in the section which deals with
tone.

* Tone is written with superscript numbers after the syllables to which they apply: ! is
high, 2 is mid, ¢ is low. Phonetic variations are indicated by the use of plus and minus.
1= denotes a pitch lower than the theoretical norm for high but not as low as 2+, 3* denotes
a piteh slightly higher than the theoretical norm for low, and so on. Tone sequences are
indicated by superscript 13 , 32 | 21,

® When glottal stop is final in a stressed syllable which is followed by an unstressed syl-
lable within the phonological foot, the glottal stop may be considered tobelong phonemically
to the preceding syllable as terminus, or to the following syllable as onset. On the other
hand, it may be considered to function as both terminus and onset, the syllable boundary
being indeterminate. For the present description I have chosen to consider the glottal stop
in this position to be a terminus.
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[n¥(im$)] nvm3? ‘wave, ripple’; [t'?(m4)] t?md® ‘big’; [nm(mez)?-0] nhma?13-ql
‘our (inclusive possessive indicator of animate objects)’; [s(n*a)?] snta®! ‘Mexico
City’; [N¥(nt¥0)?] hnt0?3 ‘rubber’.

1.4. The phonological foot consists of one to seven syllables, of which one is
stressed. Syllables are distributed in the foot as follows: syllable types +O+N=+T
and +0+N=T occur stressed, prestressed, or poststressed; as many as five
syllables occur prestressed, but only one syllable occurs poststressed, except
rarely when a postclitic follows a suffix. Syllable types +N and +N do not
occur stressed; type 4N occurs both prestressed and poststressed (usually
initial when in prestressed), type +N occurs only poststressed.

2.0. The syllable is the matrix for the occurrence of contrastive lexical tone.
Tone phonemes do not occur in a one-to-one correlation with vowels. Rather,
the tone patterns, whether single tones or sequences, extend over the entire
syllable nucleus or expanded nucleus. For this reason, a phonological unit of a
higher level than the vowel phoneme is necessary to describe the tone distribu-
tion. This higher unit, the syllable, remains constant regardless of the number of
vowels per single tone or the number of tones per single vowel. A single tone
occurs with the one or two vowels that constitute a single syllable nucleus or
with an expanded nucleus without significant change in the duration or charac-
ter of the nucleus: [tska®] cka? ‘chapped skin’; [tsio®~] cio? ‘glass’; [lfall—-y4?]
ltal-yd® ‘my clothes’; [Nntu?~] hn%? ‘bed’. Similarly, a sequence of two tones
occurs on any type of syllable nucleus without significant contrast in the dura-
tion or character of the nucleus: [st6%] st6'® ‘Aztec Indian’; [tsfo?3+] cfa?® ‘your
(sing.) abdomen’; [nMm?e?2—-8%~] nhma?3-d"® ‘our (exclusive possessive indi-
cator of animate objects)’; [Siom?2~] §o»??! ‘crab’; [Nn*i?2~] Antd?? ‘your
(sing.) bed’; [Nnt®®2~] hnte® ‘countryside’.

2.1, There are three phonemic tones in Amuzgo: high, mid, and low, and three
phonemic sequences of these tones within the syllable: high-low, low-mid, and
mid-high. The tones are not level, but phonetically glides or contours whose
beginning points are at three distinguishable levels. They differ from the tone
sequences in direction or length of glide or both. (See Diagram 1.)

\ 1 \\ \
21
\\13 / 2 N\, \13 /
\ \
L—e_ 3\,
Controlled syllables Ballistic syllables
Diagram 1

The variations of pitch contour in both single tones and sequences correlate
with the two syllable types, ballistic and controlled. In phonetic terms the con-
tours are of two distinct kinds: rapid glides in ballistic syllables, and slow glides
in controlled syllables. It is convenient to regard the contrastive syllable dynam-
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ics to be the conditioning factor, and the pitch variations to be a function of
these.

In controlled syllables all tones (except the high-low sequence) consist of a
steady rise or fall in which the total glide is distributed evenly in relation to the
total duration of voicing. The high-low sequence varies in the rapidity with
which the pitch falls and in the point in time when the fall begins.

In ballistic syllables all tones (except the mid-high sequence) consist of glides
in which the greatest fall occurs toward the end of the voicing. The mid-high
sequence consists of a rapid glide which reaches high tone late in relation to the
total duration of voicing, and is followed by a slight fall. Except for the mid-high
sequence, tone in ballistic syllables often begins at a slightly higher pitch than
in controlled syllables.

When syllables of either type are unstressed in the foot, the extent of glides,
the distance in pitch between tones, and the duration of the syllable nucleus are
all greatly reduced. The presence or absence of onset does not affect the pitch
characteristics of a syllable. The presence of terminus affects only the duration
of the nucleus.

2.2. Since the high, mid, and low tones in controlled syllables are actualized
phonetically as slow glides with the least amount of pitch change and are gen-
erally accompanied by greater duration of voicing, these three tones are more
easily recognized than the tones of ballistic syllables, actualized as rapid glides
of shorter duration.

Diagram 1 is a schematic representation of the tones. The three horizontal
lines plot the pitch norms to which the three phonemic tones in controlled syl-
lables are assigned. The phonemic tones and tone sequences are indicated by
number, while the phonetic glides are shown as curved lines oriented to the three
hypothetical levels. Where several contours appear they represent possible
allophonic variations.

2.3. In stressed controlled syllables the high and mid tones have a downward-
drifting pitch contour, while the low tone has a slight upward drift: [t¥o?1—]
40?! ‘bread’; [tska???—] cka?? ‘a board’; [n*vo®+] nws® ‘an image of a female saint’.

In the high-low sequence the fall sometimes takes place abruptly, in the first
half of the nucleus. When this occurs the fall ends below mid, then rises and levels
out on mid. In another variant the fall begins approximately half-way through
the nucleus and falls below mid with no subsequent rise. The high-low sequence
is much less frequent than other sequences, and does not occur in unstressed
controlled syllables: [tPo?13+2=] tho?®2 ‘a span’; [ntui?2—] n*ui?3 ‘coarsely woven’;
[hori3+2—] pont3 ‘shadowy’.

The low-mid sequence begins low and rises smoothly toward mid. It does not
always reach mid, but is more likely to do so if the tone on the following syllable
is mid or high.® The low-mid sequence contrasts with the low tone, which has

¢ This does not imply that tones are absolute, but merely points out that the end point
of a phonemic low-mid sequence may still be perceptibly lower than a following mid tone.
So also, the phonemic mid-high sequence may have a perceptibly lower end point than a
following high tone.
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a very slight rising glide, and with the mid-high sequence, which has a contras-
tively higher beginning point: [NYntvo?2-] hn#wo?® ‘rubber’; [than$?~] tha™?
‘heart wood of a tree’; [ILk"a?2~] [k»a?3? ‘pus’.

The mid-high sequence begins mid and rises smoothly toward high. It seldom
reaches high, even when the following syllable is high: [tsui?'—] cu#?! ‘turtle’;
[ts*?an21—] ¢?qn2! ‘tail’.

2.4. In stressed ballistic syllables the tones high, mid, and low are actualized
as rapid downglides. These glides sometimes fall as far as the next lower level,
but more often only to about the midway point between the two levels. In checked
syllables they have an even shorter glide. If the three phonetic glides were to be
considered phonemic sequences, the beginning and end of each glide would have
to be equated with a phonemic level tone. This would require four level tones.
By analyzing the glides as single tones and by not insisting on precise beginning
and end points for them, we avoid the necessity of positing an extra tone level.
Furthermore, the few contrastive tone sequences in Amuzgo lead us to posit
a three-tone rather than a four-tone system: [sh5'+1~] shi! ‘mountain’; [sk42+2~]
skd? ‘candle’; [nt53+3—] nt3® ‘arrow’.

The high-low sequence in ballistic syllables begins high or slightly above high
and glides to an indefinite point between the mid and the low range. The endpoint
of the glide is higher when the syllable is checked, unstressed, or utterance-final;
the glide falls lower when the following syllable contains a low tone: [ntvh§?13+]
nwhé?* ‘slingshot’; [sfom??] sfo™® ‘hummingbird’.

The mid-high sequence in ballistic syllables begins mid, rises rapidly toward
high during the latter half of the syllable nucleus, and then falls toward mid.
Often the aspiration, postvelar friction, and fading of voicing which are charac-
teristic of this syllable type obliterate the falling part of the pitch contour.
[sfom?'—2+] sfon2! ‘sefior’; [ntsdi?l—2t] ncf?! ‘cane juice’; [Nn*Q??—] Antd?2! ‘your

bed’.

2.56. Voiced segments such as nonsyllabic nasals, laterals, and occluded nasals,
when initial in the utterance, assume a neutral pitch fluctuating about mid tone.”
If such voiced segments are syllable-initial but not initial in the utterance, they
assume the final tone of the preceding syllable. This effect is most easily observed
when the syllable onset is complex and the initial nasal or lateral is separated
from the nucleus of the syllable by one or two intervening consonants. But the
assimilation is not operative when the voiced nasal or lateral is noninitial in the
syllable and is therefore part of the expanded nucleus (§1.3). Syllabic nasal, on
the other hand, occurs with phonemic tone, and is not thus conditioned by the
preceding tone. Note the following contrasts in which approximate phonetic
tones are marked on the nasals. The word for ‘water’ (example 1) has a non-
phonemic neutral tone on the occluded nasal, but assumes the tone of the pre-
ceding syllable in examples 2—4. The occluded nasal in the word for ‘river’ forms

7 Tone sandhi occurs between affixes and stems; there is no sandhi between words. In the
most common type of sandhi the tone of each suffix remains stable while the stem tone and
syllable dynamics vary in rather complex patterns. The details of tone morphology are not
treated in this paper.
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part of an expanded nucleus, since it is preceded in the syllable onset by another
consonant phoneme, h. The tone on the nasal is therefore the tone of the nucleus
in examples 5-8. The words for ‘candles’ and ‘his face’ contain initial syllabic
consonants which form a syllable nucleus and therefore bear phonemic tone in
their own right, as in examples 9-16. The single nasal onset in the word for
‘papers’ in examples 17-20 is not as noticeably affected by the preceding tone as
is the occluded nasal in the first set of examples. The words for ‘his face’ and
‘papers’ demonstrate contrasts of length, phonemic tone, and syllabicity in
the initial nasal.

1. [n2tal’=] nfa! ‘water’; 2. [?a! nltall~] ?q! nta! ‘s it water?’; 3. [?all~ we?
n2tall"] ?q! we? n'a! ‘is the water red? ’; 4. [t'?m43+3 n3tall~] ?md? n'a' ‘the (body
of) water is large’.

5. [Nn'tal~] hnfa! ‘river’; 6. [?al nnltal~] ?a! hnta® ‘is it a river?’; 7. [?all-
we? Nn'tal~] ?q! we? hn'a! ‘is the river red?’; 8. [t*?m43+3 nnltal—] t?md? hn‘al ‘the
river is big’.

9. [lL»kéd?+2-] plikd? ‘candles’; 10. [?al lL21k42+2—] ?al pllkd? ‘are they candles?’;
11. [Pat'~ we? lLotkd2+2—] 2q! we? pllkd? ‘are the candles red?’; 12. [t*?m43+s
L2k +2-] t?md?® n'lkd? ‘the candles are large’.

13. [n'ndm?*2~] plné™? ‘his face’; 14. [Pal n'ndm?+2-] ?a! p'né"? ‘is it his face?’;
15. [?al'~ we? n'ndm?+2~] ?a! we? n'nd ‘s his face red?’; 16. [t'?m43+3 nindm?2+2-]
t?md? n'no"? ‘his face is large’.

17. [n2+3m?*+2~] no™ ‘papers’; 18. [?all~ n2+ém?+2~] ?ql né™ ‘are they papers?’;
19. [?at'— we? n26m?*2~] ?a! we? nd™ ‘are the papers red?’; 20. [t*?m43+3 n3+4m2+2-]
t?md® ndé™ ‘the papers are large’.

3.0 The segmental phonemes of Amuzgo consist of 27 consonants and 12
vowels. According to their function in the syllable, the consonants are non-
syllabics or syllabics. There are six types of nonsyllabic consonants: (1) stops p,
t, ¢, tv, ¢ k, kv, kv, ?; (2) fricatives b, s, §, h; (3) occluded nasals m?, nt, n, p*
(4) nasals m, n, n¥; (5) lateral and semivowels [, y, w; (6) vibrants r, #. The syl-
labic consonants are n, mb. The vowels are ¢, ¢, &, a, 9, o, u, e, &*, a®, o™, o™

3.1. The twenty-five nonsyllabic consonants are formed at five pointsof articu-
lation: labial, alveolar, alveolopalatal, velar, and glottal. The four phonemes p,
m?, b, and ¥ are extremely rare.

Labial consonants have a simultaneous velarized tongue position, i.e. during
the labial articulation the forward part of the tongue is relatively low and con-
cave while the back is high and quite tense. This results in a variety of un-
rounded vocoid transitions between labials and following vowels. Since these
transitions originate in central or back position, they are more prominent before
front and central vowels.

Alveolar consonants are made with the tongue tip. The simple stop, nasal,
and occluded nasal vary in point of articulation from alveolar to interdental. This
set of sounds is also velarized and causes the same transitional phenomena as
the labials when preceding front and central vowels. When s, ¢, and ! precede a
cluster of 7 plus vowel they do not show this velarization.

Alveolopalatal consonants are made with both the tongue tip and the tongue
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blade in contact at the alveolar arch. They are virtually one-segment sounds,
with very little offglide.

Velar consonants are made with the tongue back at the velum. In k* and kv
the labial and palatal offglides are rapid. In semivowel w the back tongue posi-
tion is more prominent than the lip rounding. This, and other features of pho-
nemic pattern, place w with the velars rather than with the labials.

Both glottal phonemes pattern as full consonants. The glottal stop varies
freely from complete closure to slight glottal trill. The & is completely open at the
glottis.

3.2. In the nonsyllabic class of consonants the stop series consists of simple
nonvelar stops p, t, 1, ?; affricated stops ¢, &; velar stops k, k*, kv. Each of the
affricates has a lenis and slightly voiced allophone which occurs after a nasal
and before a vowel cluster. [t°#£8apr4?] {#£35aphé®? ‘a pod of a certain tree’;
[to?] to?! ‘full’; [t¥o?] tvo?! ‘bread’; [kviku] k»?ku! ‘it leaks (roof)’; [k¥4] kwd?
‘so, why (exclamation)’; [k¥4] k¥d? ‘then, when’; [?0-na] ?o-na! ‘they go’; [k‘?0-na]
k?ol-na! ‘they should go’; [tsue] cue! ‘petate’; [tSue] cue? ‘huipil’; [ndzve] ncue?
‘sap’; [n¥dZue] n¥éue? ‘huipiles’; [tsiom] cio™ ‘thorn’; [sfem] sfo™® ‘humming-
bird’; [t86] ¢6® ‘a small edible seed’; [t¥6] t¥4® ‘a man, male’; [$0t$1?] 502%?2 ‘comal’.

The four fricatives are b, s, §, and h. The glottal fricative h has six allophones:
[M, N, N¥, L, W, h]. The first five allophones occur as initial members of two-
consonant, clusters. each preceding its voiced counterpart. The allophone [h]
occurs elsewhere. [b?io] b%0® ‘place where the dead go’; [su] su! ‘resin’; [$u]
su' ‘aload’; [ha] ha! ‘we (inclusive)’; [Mmai ] hmi?3 ‘hot’; [Nnta] hn'd® ‘expensive’;
[N¥ntvé] hntvé ‘many’; [Llui] hiui® ‘long, tangled (hair)’; [kawwi] ka2hwi? ‘swish-
ing noise’.

The occluded nasals are m?, nt, n%, p*; each consists of nasal followed by
homorganic stop. The stop is always lenis and varies from voiceless to voiced.
[mPrio-t§én] mPio2-¢é™ ‘meanwhile’; [nta] n’a! ‘water’; [ntva] n'a! ‘soft’; [p*a?]
»*a?® ‘cry of parrot’.

The simple nasals are m, n, and n¥. The alveolar nasal has a velar allophone
[p] before velar stops. [mama] ma?ma® ‘she washes’; [n4] nd™ ‘mother’; [n¥omnta)
nvo™n ta! ‘Amuzgo language’; [pk¥i] nkvi! ‘himself’.

The lateral I and the semivowels y and w are formed at the alveolar, alveo-
lopalatal, and velar points of articulation. The lateral has an allophone [IL]
which begins with voicing and fades to voicelessness before velar stops.® Both
allophones are optionally nasalized. [lio] lio? ‘glass’; [lLka?] ~ [IL"ka?] lka??
‘boards’; [leisté] ~ [Iaistd] l2sté™ ‘ribbon’; [wé] wé® ‘two’; [y4)] yd® ‘good’. Both
y and w are often nasalized before nasalized vowels in a syllable. The allophone
[y~] presented difficulty until adequate contrast with nasal phonemes was found:
[yrar?-67] yar?3-d" ‘he is well’; [y*ém] yd™ ‘six’; [n¥ém] nvé™ ‘fire, embers’;
[n¥fom] n¥6o»? ‘there are, to exist (pl.)’.

The vibrants are a tongue tip flap » and a tongue tip trill #. The flap shows the

8 Although the allophone [L] of the phoneme % and the allophone [IL] of the phoneme !
appear to be phonetically similar, the fact that these phones occur in different positions
and with distinct conditioning factors makes it plausible to assign them to different pho-
nemes.
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conditioning features of both the alveolars and the alveolopalatals in that it is
followed by vowel allophones which occur with these two sets: r precedes [e],
the allophone of ¢ which follows alveolopalatals, but it also precedes [*x], the
allophone of 2 which follows bilabial and alveolar phonemes. When r precedes <,
there is free variation between the two allophones of 7. The flap has a voiceless
allophone when it precedes velar stops. [t°zrontvo?] ta’rontwo?! ‘wild grape’;
[ka?fu] kd?¥u? ‘whirring sound’; [ré] r7é® ‘sir’; [tsomar’#®] co'ma’r#® ‘comadre’;
[tSikar?i?] ~ [tSikar?ei?] &'kalr?:?! ‘cicada’; [karkve] kalrkve! ‘goosepimply’.

3.3. The syllabic consonants 7 and mb constitute complete syllable nuclei.
The mb is a prenasalized, voiced bilabial trill with simultaneous velarized tongue
position. It occurs only in the example given below. The 7 has five allophones
[m], [n], [n¥], [1], and syllabic [p]. Each occurs at the point of articulation of the
consonant in the following syllable. In the first example below it is the labial and
not the glottal stop which determines the point of articulation of the syllabic.
When 7 precedes ! it fuses with the lateral and nasalizes it. [m®?mo] m!?mo?
‘T’ll teach’; [nndm] n'né»? ‘his face’; [nynve] nnv¥e? ‘he’ll hear’; [lurkd] nlkd?
‘candles’; [Samb] sa'mb! ‘antlion’.

3.4. The twelve vowel phonemes contrast in tongue position as front, central,
and back; in tongue height as high, mid, and low; and in timbre as oral and nasal.
The back vowels are rounded. There are seven oral vowels: 7, ¢, &, a, 9, 0, and u.
For the mid and low tongue positions there are corresponding nasalized vowels:
e, &*, a*, o, and o™ The oral-nasal contrast is neutralized after a nasal; such
vowels are written in this paper as oral.

The vowel 7 is high front. It has an allophone [i] after velarized consonants;
an allophone [i] occurs elsewhere (including after velars). The two allophones
vary freely after the clusters k»h and r?. [k¥it¥i] k»?%v® ‘to be sewed’; [k¥itai]
kvt ‘to tremble’; [t${?] &2 ‘moon, month’; [tséi?] c¢i?? ‘bone’; [nt¥i?] nw(?2
‘pressed cane stalk’; [nt8i?] n¥?® ‘buds’; [§ilu] §lu! ‘a small variety of fish’;
[soi] sit “fresh corn’; [mak®hi?-§] ~ [makv¥hei?-8] ma?k»hi??-4? ‘I take out,
extract’; [tSikar?i?] ~ [t&ikar?ei?] &lkalr?7?! ‘cicada’.

The vowel e is mid front. It sometimes ends with a glide toward ¢ position.
It has a higher tongue position after palatalized velar stop and in ballistic syl-
lables. The nasalized phoneme e* has an allophone [9i?] after velarized (but not
after velar) stops. In utterance-final position all allophones of ¢ fluctuate freely
as nasalized vowels with and without following [p]. [t¥e] tve? ‘priest’; [mak¥éy] ~
[makyér] makvé ‘he eats’; [tvép] ~ [t¥ér] tvén® ‘tight’; [tdip] ~ [tdin] t67® ‘cold’.
Like the oral vowel, the e is higher after the palatalized velar stop.

The vowel & is low front. Three allophones have the following distributions:
a considerably fronted and raised allophone occurs after alveolopalatal and
palatalized consonants and after ¢; a lower and more central allophone occurs
after velarized consonants; an allophone about midway between the other two
occurs after k¥, w, and w. The first allophone has a rapid palatal onglide, the
second has a rapid onglide of central-vowel quality ; both onglides are conditioned
by the preceding consonants. The corresponding nasalized @* has similar allo-
phones in the same environments. [makv¥] ma?kve! ‘I eat’; [taSE®-8] ta2s£P!-d?



AMUZGO SYLLABLE DYNAMICS 479

‘T asked’; [s°®] sa? ‘but’; [t°] t# ‘sour’; [maw=e?-8] matwz??-d? ‘1 wipe’; [t*Tz]
t?u2® ‘1 was frightened’; [SkvE®] §kvar?! ‘my head’; [teen?-#r] t2?13-272 ‘her
beads’.

The vowel a is low central. It varies freely to [9] in nonstressed syllables, as
does the corresponding nasalized phoneme. [s'?4-y8] s?d*-yd? ‘my husband’;
[than?-42] than?2-d2 ‘his skin’.

The three back vowels 9, 0, and u often have a nonphonemic onglide from
lesser to greater lip rounding, particularly noticeable in stressed controlled
syllables. The glide is not contrastive, nor is it consistent enough to be part of a
phonemic diphthong. The vowel o is low and quite far back, and has considerable
variation in rounding. The corresponding nasalized vowel o™ has similar articula-
tion. [t3?-8] #3?1-d2 ‘I began’; [ton?-57] to7?2-572 ‘he began’.

The vowel o is mid back, without significant variants. The nasalized phoneme
o™ is a phonetic sequence [om], with a further allophone [m] at the end of a
phonological foot: [ts®m?-h] ch6"?1-672 ‘his village’. The reasons for this analysis
are discussed in §4.4. [t6?] t6?? ‘trash’; [ntédm?] nt67?® ‘oven’.

The vowel w is high back, with some fluctuation in lip rounding. After grooved
obstruents (c, &, s, §) u often has an unrounded front onglide ['u]. There are
two other allophones; [u], with lower tongue position and less lip rounding,
occurs in vowel clusters preceding mid and low vowels, and [u] occurs elsewhere.
[t4?] 4?2 ‘corncob’; [tsiu] cu! ‘became lost’; [tGa?] t1a?® ‘rained’.

4.0. The analysis of certain segments and sequences presents difficulties which
are discussed here in detail.

4.1. With a few exceptions, the stops, fricatives, and liquids (nasals and 1),
the semivowel w, and the flap occur before ? or h. These sequences are interpreted
as clusters rather than complex units, for six reasons. (1) The similar distribution
of both 2 and h with such a wide variety of preceding segments suggests analysis
into clusters of parallel but contrasting constituency. (2) An aspirated and a
glottalized series of stops would add considerably to the already extensive
phoneme inventory. (3) Both ? and & occur as simple onsets in syllable margins
apart from participation in consonant clusters. (4) When ? follows stops there is
considerable phonetic variation from glottalized consonant C’V to a sequence of
glottalized consonant plus glottal stop C’?V to a sequence of glottalized con-
sonant plus transition vocoid plus glottal stop C?V. This variation perhaps
implies a phoneme boundary rather than a close-knit, complex phonemic unit.
(5) Similarly, most of the liquids and fricatives before ? often have an intervening
transition vocoid of the type just mentioned. The sequences with fricatives
typically vary in articulation between C’?V and C’*?V, while the sequences with
liquids typically vary between C?V and C°?V, with the glottal stop as a sequen-
tial and not simultaneous articulatory component. (6) For sequences of liquids
followed by ? or h, contrastive reverse sequences are also possible, as nh, hn,
17,71, nv?, Pnv.

In accordance with similar considerations of distribution and economy,
combinations of ? and & before liquids are likewise phonemicized as separate
consonants. [NYnti] hn%i? ‘evil spirit’; [?nta] ?n’a! ‘baby’; [Nnem] hno™ ‘a
dance’; [?nd] ?nd? ‘thing’; [LlGi?] Al1?? ‘came out’; [ka?li?] ka?li?! ‘short’.
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4.2. The affricates [ts] and [t§], the velar stops [k¥] and [k¥], and the four
occluded nasals are considered to constitute single complex phonemes. Setting
up these eight phonetic sequences as unit phonemes helps to clarify and systema-
tize the clustering patterns of consonants.

The affricates and the palatalized and labialized velar stops occur in clusters
in a distribution similar to simple stops. Furthermore, the velar stops are found
in the following contrasts: [k"4] k»d? ‘why, so!’; [makva?-nve] ma?kva?2-nve!
‘he chokes’; [kda] kua? ‘she should weave’; [kua] kua® ‘he should lie down’;
k¥6?-y6?] kv6?2-y6?2 ‘come! (pl.)’; [tYepk¥u®] te?nkvu?? ‘he touched’; [k¥io?]
kvt0?? ‘swallow! (sg.)’; [k¥i0?] k%! ‘animal’; [toik¥iu?] t7'kviu?* ‘a while ago’.

The occluded nasals are distributed like the nasals. There are consonant
clusters consisting of nasal plus homorganic stop which contrast with the oc-
cluded nasal phonemes. In illustrating and discussing this contrast, nt will
represent the six possible sequences of stops after homorganic nasals: mp, nt,
n¥ty, nk, nkv, nk*. The symbol nt will represent the four occluded nasal pho-
nemes mP?, nt, nt, 'g".

In the nt cluster, as contrasted with the nt unit phoneme, the nasal is short,
the stop is of greater duration and fortis articulation.® There is no carry-over of
voicing from the first to the second segment; in fact, a sharp break in the voicing
component is noticeable between the two segments. This is attributable to the
transition between the two segments; it may be compared to the fade of voicing
in the cluster Ik, in which [ becomes voiceless [lL] just before the velar stop.
On the other hand, in the »nt phoneme, the nasal is longer, the stop shorter and
lenis. There is often but not always a carry-over of the voicing from the nasal
to the stop.

At the alveolar and alveolopalatal points of articulation, contrasts between
cluster and unit phoneme are frequent, and several minimal pairs can be found.
[kan¥t¥4?] ka?n¥¥d?? ‘nape of your neck’; [kantva?] kan®d?? ‘spicy’; [nvt¥o?]
n¥vo?! ‘bread (pl.)’; [nt¥o?] nwo?! ‘itchy’; [ntd] ntd? ‘liquor’; [nti] ntd? ‘children
(plurally possessed)’; [nt°z?] nita?® ‘it will be closed’; [nn*=?] nnte? ‘it will
be finished’; [n¥tve] nutve® ‘priests’; [ntvé] nwé® ‘high’; [ntéi?] nit?® ‘buds’; [ntsi?)
n%?% ‘bones’.

Examples of contrasting cluster and unit phoneme are somewhat rare at the
labial and velar points of articulation. Labial consonants are uncommon in the
language as a whole, while contrast in the velar position is found only with the
simple velar stop and not with the labialized or palatalized velar stops. In some
words there is free variation between cluster and unit phoneme. [mp3éi»] mpént3
‘taut’; [mrio] ~ [bio] m?io? ~ bio® ‘meanwhile’; [s81?’mpa?] st?*mpd?®® ‘lungs’;
[tesrampd] t#Pra'mpd? ‘a top’; [MP6?mP6?] mP6?*mr4?® ‘a bubbling noise’;
[pk6t&?] ~ [pk6t&i®] nkd*é?? ~ p*62¢%?? ‘comal’; [teinka®] tinka®! ‘a flick of
the finger’; [p*¥a?] p*a®? ‘cry of a parrot’.

There are at least four other possible analyses of the data given above. (1)
It would seem plausible to phonemicize [nt] as a cluster *nht and [nt] as a

9 While at the University of Michigan in 1961, I undertook a brief study of these clusters

and unit phonemes with the use of a spectrograph. The resulting data, though limited, con-
firm the duration and voicing contrasts here described.
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cluster nt. The h would account for the shortness of the nasal and for the voice-
less transition between the two phonemes. This solution is rejected because it
creates a three-consonant cluster *nht of unique composition. In no other case
does the focal consonant,? in this case the stop, occur next to the syllable nucleus
with two peripheral consonants preceding. To be sure, two clusters do occur
which consist of initial nasal, A, and final nasal, and of initial lateral, h, and final
lateral, i.e. nhm and Ihl. But these two clusters, in contrast to *nht, contain a
liquid as the final constituent, and the initial consonant is focal; the final con-
sonant patterns as a part of the expanded nucleus of the syllable. This could not
be so in the posited *nht cluster. While clusters of up to four consonants are
found in Amuzgo, the rejected *nht would entail acceptance of a five-consonant
cluster *nht?m.

(2) Another solution would be to posit a long and a short ¢, or a fortis and a
lenis ¢, each with inverse effect on the duration of the preceding nasal. The lenis
t would have a highly restricted distribution, however, in that it would contrast
with fortis ¢ only after nasals. In all other environments the contrast would be
neutralized. Observable difference in consonant length in other environments
is slight and clearly conditioned: a consonant that occurs as a single onset in a
stressed syllable is sometimes slightly lengthened. Because of the highly re-
stricted environment for contrast between the proposed fortis and lenis phonemes,
this solution is rejected.

(3) With similar reasoning, one might posit a long and a short =, or a fortis
and a lenis n. In this solution, the nasals would be considered to affect inversely
the duration and voicing of the following stop phonemes. The same situation of
restricted contrast which precludes the previous solution rules out this one also.

(4) A fourth solution would be to posit an nt cluster contrasting with an *nd
cluster. Inasmuch as *d does not occur elsewhere as a phoneme, this solution
also would yield a phonemic contrast of highly restricted distribution. For this
reason this solution also is rejected, and we revert to the analysls n¢ (cluster)
and n‘ (unit phoneme).

4.3. The vowel phonemes present two problems. First, the two vowel glides
[ei] and [0i?] could be considered sequences of two vowels or single-vowel units.
Both [6i] and [51*] consist of a glide which begins in the area of mid central tongue
position and moves forward and up toward high front tongue position. A possible
solution would be to analyze them as the phonemes a and a” followed respectively
by ¢ and 7" The advantages of this solution are two. (a) It does, in a sense, meet
the test of phonetic realism in that the glide begins in the vicinity of [9], which
is one variant of a in certain environments, and glides toward 7, at times actually
reaching this position. (b) The solution encounters no contradictory evidence of
phones in contrast, like the third solution below.

10 ‘Focal consonant’ as used here refers to that consonant which appears to be more
prominent and more basic in relation to the other consonants which occur in the cluster
with it. It usually occurs in a position which allows for greater diversity of membership.
It has a higher phonetic rank, according to criteria set up by Eunice Pike, ‘Phonetic rank
and subordination in consonant patterning and historical changes’, Miscellanea phonetica
(Le mattre phonétique) 2.25-41 (1954).
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There are, however, three marked disadvantages of this solution. (a) It adds
an extra phoneme *i* of limited distribution, occurring only after a». (b) It
yields a vowel cluster of unique composition, with the first member low central
and both members nasalized; all other clusters contain only high vowels as first
members, and these are only phonetically or not at all nasalized in that position.
(c¢) Evidence from morphology shows that VV sequences do not occur in affixes
(except for these two posited sequences). The limitation is not unimportant;
several other significant restrictions of phonological distribution correlate with
the phonemic composition of stems and affixes. Thus, the more complex con-
sonant clusters, stress, and certain tone sequences are all limited to stems.

A second solution to the vowel glide problem is to consider the sequence [oi]
a phonetically complex syllable nucleus, one allophonic variant of the phoneme
1, and to consider [9i] an allophone of a phoneme *i». Again this sets up an extra
phoneme *;*, with a single allophone [oi].

A third solution would be to consider the phonetically complex syllable nuclei
[ei] and [ei®] allophones of e and e*. Ignoring crucial data to be presented below,
it would be possible to argue as follows: (1) These vowel glides occur after labial
and alveolar consonants and are therefore in complementary distribution with
e and e, which follow alveolopalatal consonants. (2) This solution gives a full
and consistent range of distribution to the allophones involved. (3) It gives a
desirable economy of phonemes, which the vowel-sequence solution does not.
(4) Tt gives a symmetrical patterning of the high vowel 7 with high vowel % in
that neither is nasalized.

In spite of the attractiveness of that solution, it is not possible. A phonetic
contrast between [e] and [si] has been observed in one pair of words: [k"2{?] ~
[k"25i?] ‘to take out’; [k™te?] ‘to arrive’.

The solution here adopted is a variant of the second and third above. I assign
[ai] to ¢, but [si] to en. This has all the advantages of the third solution yet
avoids its fatal blemish. In particular, it does not violate the contrast between
[e] and [ai] in the words for ‘take out’ and ‘arrive’; and it takes account of the
free variation between allophones [i] and [i] in the same example. As explained
in §3.4, allophone [ai] of 7 and allophone [9i?] of ¢* have their phonetic rationale
in the occurrence of preceding velarized consonants.

4.4. A second problem in vowel analysis concerns the analysis of the phonetic
sequence [om] which occurs in syllable types +0 +N =T and +0 +N =T,
and the syllabic nasal [m] which occurs in syllable type 4N. Since only the
vocoid [o] precedes [m] in the syllable types first mentioned, the [o] could be
considered an allophone of any one of the seven oral vowels; most probably it
would be the vowel a which has an allophone of a quality similar to that which
occurs in unstressed syllables. Because [9] before [m] varies phonetically to
position higher and further back than [a], and for other reasons mentioned below,
Ido not consider it an allophone of a. On the other hand, the sequence [am]
can be considered either a phonetically complex syllabic nasal, or a phonetically
complex nasalized vowel.!! Analysis as a nasalized vowel appears preferable,

11 Tn the former case the [om] which occurs in syllable types +0 +N +T and +0 +N
=T would be in complementary distribution with both [m] which occurs in syllable type
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for five reasons. (a) Nasalized vowels e*, &», a*, and 9" occur, but neither [u?]
nor [0"] occurs as such. Interpretation of [om] as a phonemic nasalized back vowel
fills this hiatus. (b) There is structural parallelism between [om] as the manifesta-
tion of either o" or 4™ and the free variation of [e*] to nasalized vowel plus post-
posed velar nasal. (¢) The sequence [em] enters into the cluster [iam]. Since 7 is
followed in other clusters by any of the oral back vowels, and by a» or o, pho-
nemic interpretation of this cluster as 70 or 7u» is plausible. (d) The sequence
[em] behaves like a single vowel in the syllable as to timing and occurrence of
tone. Whereas the syllabic consonants occur in only one syllable type, +N,
and with one tone, high, the sequence [em] occurs in both of the syllable types
40 4N +T and +0 +N 4T, and with all tones and tone sequences. (e)
Finally, in the verb and noun morphology, the sequence [om] occurs in the same
situation as the nasalized vowels. The occurrence of nasalized vowels in the stem
to indicate third person becomes more regular with the assumption that [om)]
is phonemically o or u» Thus, [ts‘?4] ‘arm’ becomes [ts*?o%] ‘his arm’; [t?4]
‘went’ becomes [thar] ‘he went’; [§'?e] ‘leg’ becomes [§'?er] ‘his leg’; [nvt¥hi]
‘knows’ becomes [nvt¥ker] ‘he knows’; [tsé] ‘said’ becomes [tsom] ‘he said’;
[mat&u] ‘carries’ becomes [mat§dm] ‘he carries’.

Reasoning similar to that above can be applied to the interpretation of [m],
which occurs with no preceding vowel in the syllable type +N. (a) Nasalized
vowels e, ", a*, o™ occur in this unstressed ballistic syllable type as reduplica-
tion of the final vowel of the stem. When [m] is considered to be an allophone of
o™ or u" the result is a symmetrical distribution of all the nasalized vowels in the
syllable type +N. (b) Since [m] occurs in +N only when there is a sequence
[ém] in the stem, there certainly seems to be a structural parallel between the
nasalized vowels and the [am] which occur in stems, and the reduplicated nasal-
ized vowels and the [m] which follow in the syllables of the type +N. For ex-
ample, wi?? ‘is sick’ becomes wer?2-én2 ‘he is sick’; tvhe?? ‘arrived’ becomes {¥hen?2l-
é"? ‘he arrived’; t2?! ‘beads (unspecifically possessed)’ becomes fx"?8-£72 ‘her
beads’; wa?* ‘house (unspecifically possessed)’ becomes wd?!-d"? ‘his house’;
co?? ‘basket (unspecifically possessed)’ becomes con?2-572 ‘her basket’; [ndto?]
‘trail (unspecifically possessed)’ becomes [ndtom?-ma] ‘his trail’; [mahi?]
‘throws’ becomes [mahem?-m] ‘he throws’.

Granting the general plausibility of these arguments there remains the problem
of assigning [om] and [m] to a specific back vowel. The fact that there is no other
nasalized high vowel, the structural parallelism with the mid vowel e, and the
expressed opinions of native speakers of Amuzgo have encouraged me to assign
[em] and [m] to the phoneme o7, rather than to *u*. Thus, [ndtem?-h] nd'ton?2-¢
‘his trail’; [mahem?-m] is phonemicized ma?ho"?3-6 ‘he throws’. This analysis
yields a gratifying parallelism of vowel distribution as well as an efficient and
practical solution to the problem of [m] and [om].

+N, and [m] which occurs in syllable type +N before labials. The three could be con-
sidered allophones of a single phoneme. I have allowed distributional criteria, however,
to carry more weight than phonetic similarity in the assignment of these allophones. The
[m] of syllable type +N has been analyzed as a phonemic syllabic nasal which precedes only
syllables of types +0O +N =T and +O +N =+T. On the other handlom], and the [m] of
the syllable type +N, occur in positions filled by vowels.



