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1. This paper takes the syllable as the
basis for an analysis of the phonemic dis­
tribution in the Sierra dialect of Popoluca
of Veracruz.'

With a single exception, every phonetic
syllable or chest pulse constitutes a struc­

tural unit, i.e., a phonemic syllable; the

exception:·m, n, ñ, U and y, when preceded
by a glottal stop and followed by another

1 The only available published material on the

Popoluca language, aside from a few incomplete
word lists, occurs in George Foster's article "The

Geographical, Linguistic, and Cultural Position
of the Popoluca of Veracruz," AA 45.531-46 (1943).
In this brief paper Foster presents a tentative
chart of the phonemes of the Sierra dialect, with
brief discussions of palatalization and voicing of

stops. His purpose however is to classify the

Popolucalanguages and presents only enough data

to establish their position. The occurrence of the

phonemes charted by Foster has been verified, and

they are now described, with the inclusion of a

further series, a set of voiced stops, which he did
not handle as separate phonemic entities.

The material presented in this paper was

gathered by the writer during the period 1943-45

while doing field work under the direction of the
Summer Institute of Linguistics. Informants
used were from the Sierra Popoluca village of
Ocotal Chico, Ver. The principal informant was

Fermin Gutierrez, but the data have been checked
with others of the village.

The writer wishes to express thanks to Kenneth
L. Pike and others of his colleagues of the Summer
Institute of Linguistics for their valuable sugges­
tions while the paper was in preparation.
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consonant or utterance-final silence. The
consonants are phonetically syllabic in this

position, but considering them as a part of
the preceding syllable provides a neater and

simpler description. For example, the word
he?m that has two chest pulses but is most

conveniently described as constituting a

single phonemic syllable. The following
evidence supports this conclusion. (1)
Other consonants which are never syllabic
(such as voiceless stops) also occur follow­

ing glottal stop and preceding silence:
?i'ku?t he ate it, rnurk grass. This estab­
lishes a pattern CV?C to which the pattern
CV?Ç might prove to be analogous. (2)
The phonetically-syllabic nasals and yare
never stressed. Vowels occurring in a

similar situation (i.e., after [V?]) are poten­
tially stressed. Contrast 'hu?Umï with an

owl (in which the nasal never occurs stressed

following the glottal stop) with na'Yamï
with gum (in which the vowel after glottal
stop is stressed). Note also hu?U owl and
'na?a gum with stress on vowel preceding
the [?]. These data force the investigator
to conclude that the pattern CV?Ç is dis­
tinct from CV?V. From these evidences

together, the conclusion is drawn that the

phonetically-syllabic nasals and y function

structurally like the final consonant in the

pattern CV?C and thus are to be considered
a part of the preceding syllable; the two

phonetic syllables, then, form a single pho­
nemic syl1able.

2. In Sierra Popoluca there are three

types of syllables which may be considered

basic, and one special type. The special
type is named thus because it occurs very

infrequently in the language and is not

paral1eled by other similar types. These

types include a total of eight syllable pat-
13
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terns. All syllable types have at least one

initial consonant; all basic types have no

more than one; the special type has two.
The first basic type is the open syllable.

It may contain either a short vowel or a

long vowel as the syllable nucleus. (For
specific vowels occurring in the following
patterns see Section 2. 2.)

Pattern One CV ta.tnïk.pa/ we (you
and I) go

Pattern Two CV· 'pï·.pa he gets fat
Syllables closed by a single consonant

constitute the second basic type. They,
also, may contain either a long vowel or a

short vowel as the syllable nucleus.
Pattern Three CVC ?i.'hïk.pa he

dries it up (the river)
Pattern Four CV'C ?i.'hï·k.pa he

pulls it
The third basic type is composed of those

syllables which are closed by a consonant
cluster. These contain only a short vowel
as the syllable nucleus.

Pattern Five CVCG ?i.'hï?k.pa he
permits it

Pattern Six CVCCC 'su?ks.pa he
coughs

The special type" includes syllables hav­
ing an initial consonant cluster. These
occur very infrequently.

Pattern Seven CCVC
Pattern Eight CCVCC

quail

'tray.tYi lad

'kruîy.èi

2.1. The nucleus of the syllable, as

may be seen from the syllable patterns
2 A raised dot indicates length; a dot on the line

indicates syllable division.
3 In an article written by William Wonderly,

Phonemic Acculturation in Zaque, IJAL 12.92-
5 (1946), which appeared since this was written, a

method was presented for describing Zaque
phonemes which included Spanish loan words as a

part of the Zaque language. Were this method to
be applied to Popoluca (a related language), syl­
lable patterns V, CCV, and CCV, would have to
be added. Also the distribution of I and r would
be changed in that then they would occur in
syllable-final position. No new phonemes would
be needed.

,
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listed above, may only be composed of a

vowel, or a vowel plus the supra-segmental
phoneme of length. Popoluca contains
six vowel phonemes, any of which may con­

stitute the short nucleus, and all of which
may be lengthened. These are i, e, a, o, u,
and ï. Of these six, four remain relatively
stable, while i and o vary in quality depend­
ing on the surrounding sounds: i varies to
[L] when it occurs in the syllable before k if
the preceding consonant is not an alveo­
palatal, h or w, and also when it occurs in
the syllable before s if preceded by a glottal
stop. Note, for example, 'pik.ài bow,
?ik.'ka. "a.ba he kills him, and '?is.kuy eye.
The other phonetically-unstable vowel o

becomes [�] when it occurs before velar
consonants or

è

; for example, pok gourd
water jug, 'mon.pa he sleeps, tYoc.'hï·m.ñi
thicket.

Short vowels in utterance-final position
end in a lenis nonphonemic glottal stop,
whereas long vowels end in a nonphonemic
voiceless off-glide. For example: V
'nïk.pa ['nïk.pa?] he goes; V' yo' .'sa· [yo·.­
'éa-A]' he worked.

2. 2. Syllable margins are composed only
of consonant phonemes. Any consonant
in Popoluca may occur in initial position in
the syllable. Consonants which may occur

only in syllable-initial position are: b
'ko' .bak head; d '?i.doD who knows; dy5
dra no; g 'pa.gak cold, fresh; l'le' .mu

hoe; r ru: .tu.hop.kïy having bumps on the
skin.

All other consonants may occur singly in
final position in the syllable. Those con­

sonants which may occur following both
types of syllable nuclei (long and short
vowels) are: p ?i.'ñep he kicked it, 'hop.pa
it rolls; t 'pet.pa he sweeps, 'set.pa he re­

turns; tY 'witr.pa he walks, '?e·tY.pa it leans;
k mok corn, pok cornstalk; c toc tongue,

4 Capital letters indicate voicelessness.
5 The phoneme dY and its voiceless counterpart

ty are formed with the blade of the tongue, tip
down.
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nuc'ne? he is serious; e "i' cie he jerked it,
'mï' ö.pa he is playing; S hos hole, ?i'hi·s

he thought of it; s sis cow, m£·s also; m

'nïm.pa he says, ca·m very; n hon bird,
'kïn.pa it smells good; ñ 'rniñ.pa he comes,

ca-ñ snake;IJ 'mon.pa he sleeps, 'kï-n.pa he is

afraid; y kuy wood, 'ho·y.pa he takes a

walk; h soh oaktree, ku.yuh.tkî.Yî.wiñ"
learners.

Of this group of phonemes the stops p,

t, tY and k are aspirated in syllable-final
position, if not followed by a phoneme of

the same point of articulation. For ex­

ample: 'kek.pa ['k£k'.pa?] it flies, but

kek.'gak.pa [kek.tgak'cpa"] it flies again.
When followed by a nasal of the same

point of articulation (and not preceded
by a glottal stop), voiceless stops p, t, and

tY become a voiceless counterpart of the

nasal, as in oap.tmey.mï [ca.Mi'mey.mï"]
the ocean, pd. 'ne? [pe'N. 'ne"] it is swept,
and witY.'ñ£? [wi.Ñi'ñe"] he has walked.

When preceded by a glottal stop, p, t, and

tY do not undergo such modification, as for

example, p£?t.'n£? [p£?t.'n£?] they are laid

side by side.

The nasals m, n, ñ, t}, and the semi-vowel

y have a lenis voiceless off-glide in utterance­

final position. This voicelessness is par­

ticularly apparent if the last syllable in

the utterance contains as its nucleus a short

vowel and is stressed. If the utterance­

final syllable contains a long vowel, or a

short vowel which is unstressed, the voice­

lessness is slight but perceptible: ?i.'hon

[?i.'honN] his bird; 'ka.mam ['ka.mamMJ
hard; ca·ñ [tsa·ñNJ snake; kuy [kuy"] wood.

The nonsyllabic vocoid h takes the qual­
ity of the syllabic it precedes or follows in

the syllable. When h follows a nasal or y

it becomes the voiceless counterpart of that

nasal or y. For example: 'heh.pa ['EeE.­
pa?] he rests; 'ha·.tuIJ ['Aa·.tut}li] father;
"an.the: .pe [?an.'N e ..pe"] my cup; ka·m.-

G The illustration cited is the only known

example of a long vowel preceding h in the

syllable.
,
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'ho·m [ka·m.'Mo·mM] in the cornfield; kuy.­
'ho·m [kuy.Yorrr''] in wood.

A problem of phonemic interpretation of

the phonetic data involves the varieties of

voiceless nasals which represent three dis­

tinct phonemes. (See above.) In utter­

ance-final position, a lenis [NF is a member of

the phoneme n, as a mere off-glide to silence,
as in hon [honN] bird. After syllable divi­

sion it is a releasing consonant and functions

as a member of the phoneme h, since h

following a nasal becomes a voiceless coun­

terpart of the nasal, as in ?an.'ha· .tuIJ
[?an.'Na· .tut}�] my father. Preceding syl­
lable division, it is an arresting consonant

and functions as a submember of the pho­
neme t, as in het.tns? [h£N.'n£?] it is punc­

tured.
The unit [.N] cannot be assigned to the

phonemes t or n because of contrasts such

as ?an.'ha· .tun [?an.'Na· .tut}�] my father
versus an.'tik my house and an.'nak my toad.

The unit [N.] cannot be assigned to the

phonemes h or n because of contrasts such

as h et.tnc? [h£N.'n£?] it is punctured versus

heh.tne? he rested and pen.tne? it is squeezed
(between fingers).

Nor can utterance-final [_N] be assigned
to any consonant other than as an off-glide
of the n which it follows since there are no

parallel consonant clusters in utterance­

final position.
Certain consonant phonemes occur after

only one type of syllable nucleus: glottal
stop after short vowels only, w after long
vowels only, as nï? water, 'ñiw.hon red-bird.

Syllable-margin clusters, other than those

initial ones previously listed under syllable
patterns (see Section 2), occur in syllable­
final position only. These are of two types:
those which have a prefinal glottal stop
and those without the glottal stop.

Clusters not containing the glottal stop

7 What applies to [N] is also applicable to [M]
and [Ñ]. It applies to [N;] except that the unit

[l'f.] would never occur, since the cluster *k.IJ does

not occur.
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are: ps 'm eps.pa it is being cut (with scis­
sors); ks 'hiks.kïy fast.

Clusters containing the prefinal glottal
element may be either glottal stop plus a

single phoneme or glottal stop plus the
above clusters, ps or ks: ?p ?i.'ha?p.pa
he grinds it;?t to?t earthworm; ?tY ?i.'wi?­
tY.pa he winds it;?k so?k grass;?c cu?c
corpse;?e 'pi?c.pa it goes out (the fire);
?m he?m that;?n ?i.'pe?n.pa he builds­
a-nest; ?ñ hirñ. eñe? it is tangled up; ?U
hu?:n owl; ?y cï?y he stayed behind; "ps
'so?ps.pa he tires; ?ks 'su îka.pa he coughs.

2.3. The chief limitations between con­

sonants and vowels within the syllable are

between the alveolar series of consonants
and the high vowel i.8 In syllable-final
position only two examples of alveolars
following i have been observed. These
are the t in 'ti·t.tit mestizo, and the n in
tYa.'ga.lin large spider. Alveolars have been
observed to precede i in the syllable, but
their occurrence is infrequent due to the
palatalizing effect of i in its occurrence in
most morphemes. That the sequence al­
veolar plus i does occur is shown by the
following examples: 'mak.ti ghost, ?i.ni.'nïk.­
pa he takes it, 'ma.îak.si a while ago, ci.'ci.­
mat a proper name.

The álveo-palatal phoneme y has never

been observed to follow i in the same syl­
lable.

3. Ambisyllabic clusters are limited
chiefly in that alveolar phonemes have
never been observed to occur following an

alveo-palatal phoneme." Voiced stops,
b, d, and dY are very limited in their com­

bination with other consonants. d and dY
have only been observed occurring in elus-

8 The majority of morphemes containing the
vowel i causes palatalization of alveolars to alveo­
palatals. This was also pointed out by Foster.

9 This is due to the phonological process of
palatalization (assimilation) which causes
alveolar sounds to become palatalized after alveo­
palatal sounds.

tel's with glottal stop as the initial member:
to?'dï?y having earthworms, ?i.wi?'dYa?y
he wound it for him. The voiced stop b
occurs in clusters with glottal stop or y as

the initial member: ha?'bo?y.pa he grinds,
'?ey.bïk again.

The remaining voiced stop g has been
observed to occur with all consonants ex­

cept voiced stops and w, but only as the
final member of the cluster .10 Examples
are: nïk.'gak.pa he goes again, 'tï?Uguy metal,
ho·y.'gak.pa he takes a walk again.

In clusters the glottal stop occurs only as

the initial member.

3.1. Both open and close transition
occur between syllables. Open transition
has the following forms: (1) the aspiration
of voiceless stops when not followed by a

consonant phoneme of the same point of
articulation (cf. Section 2.2 Syllable mar­

gins), and (2) the development of a lenis
shwa vowel between nasals and certain
other sounds. The two members of the
cluster are at different points of articula­
tion. This development occurs in the
following clusters: np, nk, ng, nm; ñp,
ñk, ñg, ñm; up, :nt, UtY, uc, U e, Us, us, um,
un, Uñ, Uy. Examples are: ?i.'pe?n.pa
[?i.'pe?na.pa?] he builds-a-nest, 'miñ.pa
['miña.pa?] he comes, ?iu.'ta?n [?iua.ta?nN]
he fenced it (the house).

Close transition is the lack of develop­
ment of any type of aspiration or shwa
vowel. It occurs in the following in­
stances: (1) When the first syllable ends
in a vowel: 'pï·.pa it gets fat. (2) Between
syllables in which the final consonant of
the first and the initial consonant of the
second are the same point of articulation:
?ik.'ka? he killed it, pet.ttap it is being swept.
(3) When the first syllable ends in a glottal
stop, affricate, fricative, semi-vowel or

m: 'tu?mï brother, 'mïè.pa he is playing,
10 The frequent occurrence of the repetitive

morpheme -gak is responsible for the wide distri­
bution of the voiced stop g.
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'hiks.kïy [asi, 'hory.pa he is angry, .mïrn.tne?
he is sick. (4) When n is followed by h;ñ by
h; {) by w or h: 1an.'ha· .tun my father, ?iñ.­
'he' .pe your cup, ?an.'weh.pa he shouts,
?an.'heh.pa it smells foul.

3.2. With the exception that syllables
in utterance-final position containing as

their nucleus a long vowel are stressed,
stress is not phonologically conditioned,
and is therefore phonemic. Some of the

•

word pairs that have been observed are:

'?a{).kï? yard, ?an.'kï? my hand; '?is.kuy.pïk
of the eye, ?is.'kuy.pïk eyebrow; ?i.'wat.nas
his made thing, ?i.wat.'nas he did it first.ll

11 Few-if any-stress contrasts are seen be­
tween comparable morphemes, Stress differences
develop, however, between sequences of mor­

phemes. Leonard Bloomfield has pointed out a

similar situation for English (Language, p. 90,
New York, 1933). These differences in Popoluca
stress cannot be handled by postulating junctures
by which the stress might be conditioned .


