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INTRODUCTION

This volume of phonology papers, treating languages of the
Otomanguean group, includes materials from three of its major
families: Mi)tecan, Popotecan, and Zapotecan.

The Mixtecan family is represented by two quite diverse ap-
proaches to M:xtec languages and a contrastive analysis of two
Trique dialeciis. Daly provides an innovative and detailed dis-
cussion of a Mixtec tone problem for Peholes Mixtec which chal-
lenges the kind of traditional interpretation that has dominated
much of Mixtec phonological analysis. North and Shields, in con-
trast, present a traditional description, combining an analysis of
segmental and tone phonemes with a few morphophonemic observations.
Hollenbach takes a different tack altogether in her topological

‘comparison of two Trique dialects by first inquiring into the de-
‘tails of the 1wo phonological systems and then speculating upon
the kinds of zdjustments the speaker of one must make to under-
stand a speakér of the other.

The Poposecan family is here represented by descriptions of
both a Popolocan and a Mazatecan language. Stark and Machin high-
light the roles of stress and tone in their description of the
phonological viord and phrase in a northern Popolocan language,
while Jamieson provides a description--divided into two papers
because of its thoroughness and careful attention to phonetic de-
tail--of Chiquihuitlan Mazatec segments and tone.

Finally, the Zapotecan family is represented by two papers.
Larry and Rosemary Lyman bring the fruits of several years of re-
search to beai* upon a hierarchical study of Coapan Zapotec phonol-
ogy, dealing with phoneme through sentence Tevels, including a
discussion of an extensive system of tone sandhi; and Jones cal-
laborates with consultant Knudson to give us a first Took at
Guelavfa Zapo:ec with a traditional analysis of segmental pho-
nemes and tone, highlighting contrastive features and distribution.

Although two or three papers in this collection do address
interesting theoretical questions or innovative approaches, the
volume finds its major strength and usefulness in the presentation
of a wide ranye of phonological facts which will stand us in good
stead for many/ years to come as we seek a greater understanding of
an important ;jroup of Meso-American languages.

William R. Merrifield



CHIQUIHUITLAN MAZATEC PHONOLOGY

Allan R. Jamieson
Phonemes
Distribution
Interpretation

W N 2

This paper describes the phonemes of Chiquihuitlan Mazatec,!
an Otomanguean language of Southeastern Mexico. Consonants, vow-
els, and nasalization are introduced in the first section of the
paper; their distribution within and between syilables is discussed
in the second section; and the paper closes with a few remarks
dealing with certain problems of interpretation that arose in the
course of the analysis.

1. Phonemes

There are fifteen consonants: five plosives /t ¢ it & k/, two
fricatives /s &/, six sonorants /m b n r # y/, and two laryngeals
/? nh/. A1l consonants are normally realized with spread 1ips ex-
cept preceding /o u/, when they are realized with slight to definite
rounding.

0f the five plosives, three are stops--alveolar, alveopalatal,
and velar--and two are affricates--alveolar and alveopalatal. They
are voiceless except following /n/.

(1) t&% [ta'] ten ntd" [ndev] stair
na“ta? [natYal saliva na“nta* [nafg¥al town
ba’ki® [baki] he nurses ba®nki® [bangi] he searches
ca" [tsa_ cheek nca® [ndza] my hand
¥adky®® [t8aky] citified ncadky®"* [fig¥aky] godmother

Both fricatives are grooved and voiceless, and are alveolar
and alveopalatal retroflexed, respectively.

(2) sa? [sa] moon $a® [$a] work

Three sonorants are bilabial, alveolar, and alveopalatal
nasals. The alveolar nasal assimilates in point of articulation
to a following plosive.

(3) ma® [mal is able fia® [Aval even
na* [nal she nku? [ngu] one

nta%* [fgval there

93



94 Jamieson

/b/ is normally a voiced bilabial flat fricative, but it
fuses with a preceding /h/ to yield [p] and is slightly nasalized
when preceding a nasalized vowel.

(4) ba® [ka] sad

hb&3 [pav] gets used up

b}2?! [791.] he doesn't know

/y/ is normally a lenis voiced fronted alveopalatal grooved
fricative with a palatal offglide, especially when preceding a
high front vowel, varying freely to a voiced raised high close
front unrounded vocoid; it fuses with a preceding /h/ to yield [],
with or without slight aspiration, and is slightly nasalized when
preceding a nasalized vowel.

(5) vys* [;Yas"] or [iAas"] snake

hya® [%=v] or [ﬁ@m'] big

2yj?! ["’i'\[.] you (sg) don't know

/r/ is normally a voiced alveolar flap, but it is voiceless
preceding /k/ and is a lateral when word-initial preceding a vowel.
(6) &u"*F8* [t8ure¥] his animal

rku® [ﬁku] his head

ra’nkal* [langa] little ones

Both laryngeals are voiceless. /?/ is a glottal stop. /h/
is normally the voiceless counterpart of a following vowel or so-
norant, but it fuses with /b y/ as indicated above.

(7) ?ani! [%ani] red hne? [Nne] palm leaf

hi®ne® [Iing*] he eats hha" [Nﬁa] chili pepper

ho! [0o] two hb8? [pa¥] gets used up

¢ha* [t%Aa] he speaks hyd [%av] big

hma! [Mma] black

There are six vowels: /i e 5 a o u/.

/i/ is a high close front unrounded vowel. It is a short
glide when following /a/ or preceding another vowel within the syl-
lable. /e/ is normally raised mid open front unrounded, but is
lowered when nasalized. /&/ is lowered low close front unrounded.
/a/ is normally low open central unrounded. In some idiolects it
is raised to mid before the offglide /i/. /o/ is mid close back



Mazatec Phonology 95

rounded. /u/ i high close back rounded. It is a short glide
when following another vowel within the syllable, and in some
idiolects is fronted in this context.

(8) si? [si] a dispute khad! [kE®v+] not yet
?al [7a'] heavy sa? [sa] moon
siu? [s'u] are ?ai [7a'] or [7AI] heavy

se? [se*] wou (sg) sing &o? [t¥o] woven cloth
se? [sg¥] we (in) sing &u* [t8u] animal

s32 [sav] he sings sua? [sYal he gives

A vowel 1s Tengthened when accompanying an upgliding tone
cluster.

(9) se?! [seg¥-| I don't sing k%! [keo*] I'11 not grind

A single vewel or the cluster /si/ may be interrupted by a
laryngeal. In such cases, the vowel is rearticulated after the
interruption, with the whole sequence having a timing similar to
that of a single vowel when accompanying an upgliding tone cluster.
IE t?e/c]uster faif, the iInterruption occurs between the /a/ and
the /i/.

(10) ba?3?! [ba?: ] I carry bah®! [baAa] I hit

Nasalizaticn is a feature of the syllable rather than of in-
dividual vowels. The vowels of any given syllable are either all
oral or all nasalized. A nasalized vowel is heavily nasalized
following a non-nasal consonant. There is no contrast between
nasalized and ncn-nasalized vowels following a nasal consonant;
all such vowels vary between 1ightly to heavily nasalized forms.
Preceding a naszl consonant, a vowel is slightly nasalized.

(11) ske? [skev. he'll smoke siy?? [slu7u] we (in) grind

sug?! [s¥% 1 1 don't give ci2?%fual?! [tsi?7¥¥%!1 ne

e
suai?! [suel] he doesn't give doesn't tie up

yu*nky* ['gngu] church

ca?®" [tsa%a] mine
?1%nta? [7;nda] soft

caih®?! [tsel]] there isn't any

There are four tones: high /i/, mid /2/, low-mid /3/, and
low /4/. The ccmplexity of the tonal system merits a completely
separate discussion (see the following article, this volume).

y

(12) ho! two ya? tree t3% ten ca® guayaba



96 Jamieson

2. Distribution

With two known exceptions in the language,? every syllable be-
gins with a consonant or a consonant cluster. Any consonant may
enter into a cluster, but of the four classes of consonants--plo-
sjves, fricatives, sonorants, and laryngeals--only one member of
each class may occur in any one cluster.

/h/ may follow any plosive or precede any sonorant except /r/.

(13) thd? an itch hma! black
tho? cornhusk hni? blood
kh33! not yet hiiu! dark
cha? badger hbd2 I go
&ha? difficult hy&2 complaint

/?/ may precede any sonorant except /r/.

(14) ?ma® hidden ?b8% I know
?ne? language ?va® then
?hu?  strong

/n/ may precede any plosive.

(15) nta? watery ncy!* torn
nta®* there n&8*2 poiled corn
nku? one

Most clusters are of two consonants, but there are five three-
member clusters in which /?n/ precedes one of the plosives.

(16) ?nt&® thin ?ncE*  his brother
ntu? cocoa bean n&i"  wet
?nka® high

/s/ may precede the plosives /t k/ or the sonorants /m n/.

(17) ntadstul* at least sme! I loose

ska? crazy sne" tepejilote palm

/%/ may precede the plosives /t t k/ or the sonorant /n/.



Mazatec Phonology 97

(18) ¥ta' smooth ¢ka" lear
$ta’ salty %ni? log

/r/ may precede /k/, and in a common freely variant pronunci-
ation of -r3"* na* of her,it may precede /n/.

(19) rka'* bp1ing &u'rna" her animal

Every syllable has one or more vowels; any vowel except /o/
may enter into cluster with other vowels. Clusters are almost
exclusively of two vowels, with /i u/ as the first member. The
exceptions are /a/ and nasalized /uagi/. /i/ may precede /a u/ as
an onglide or follow /a/ or /ua/ as an offglide.

(20) bi%sia®hmi® he converses ?al® heavy

siu?® are khual*! he will not grab

/u/ may precede /i e & a ai/ as an onglide. It does not fol-
Tow another vowel as an offglide but does follow /i/ when the lat-
ter is an onglide, as mentioned above.
(21) khui! he is going khua® word

khue® he will go khu:;\il'1 he will not grab

khud® it will get used up

Any single vowel or /a/ may be interrupted by /?/, and any

single vowel may be interrupted by /h/ in the absence of nasaliza-
tion.

(22) &i?* he is drunk ntih* grass
%e?? you (sg) buy nteh®" sugar cane
¢8?3 1 am drunk yah?® every
¢a?? a losd nfah® cattle
&o?? stingy ntoh* a rock
cu??® huipil ntuh* soap

thal?? clean

Any single vowel except /&/, or the cluster /ai/, may occur
with nasalization in the presence or absence of the laryngeals
/? h/.

(23) cj? he gets born ni¥%?% we (in) deny

sg? we (in) sing tu?3!  you (pl) give
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$a? sugar cane juice $ta?3!*  mushroom

ko?! I will not grind cih3* ours (ex)

sy? you (pl) sing ceh2 visible

hal2 really cah"2 ours (in)
ti?3tY we (ex) give nlkoh? we (in) touch
te?3!*  stunted cyh*? yours (pl)
ta?®! we (in) give caih®! there is none

The sequences /ia iu/ occur uninterrupted in the absence of
nasalization, and uninterrupted or interrupted by /?/ in its pres-
ence.

(24) bi’sia®hmi? he converses siy*? we (in) drink

231k

siu? are cia person from Usila (Chi-

" nantec)
chia® cloth siy?? we (in) grind

The sequence /ai/ may occur uninterrupted or interrupted by

/?/ in the presence or absence of nasalization, or interrupted by

/h/ in its presence.

(25) ?ai® heavy $tai??'"  mushroom
hal? really 2aih?! it does not get lost
thai?® clean
In the absence of a laryngeal, /u/ occurs as an onglide be-

fore oral /i e & a/ and nasalized /| ¢ a ai/.

(26) khui' he is going khuj2! you (sg) will not go
khue® he will go khue21 I will not go
khuB?® it will get used up khua®! I will not grab
khua® word khuai*! he will not grab

. Interruptgd by /?/, /u/ occurs as an onglide before oral /i e

g a/ and nasalized /| ¢ a/.

(27) sui??® holiday khui?3'* we (ex) will arrive
khue?®'* you (sg) will arrive khue?3'% we (in) will arrive
khud?3!* 1 will arrive kua®?? clay dish
khua?3! I will grab
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Interrupted by /h/, /u/ occurs as an onglide before oral /e a/
and nasalized /| e a al/.

(28) kueh® wyou (sg) will hit kueh®'* 1 will go up
kuah*! he will get dressed kuah?! I will not get dressed
kulh*! he will not go up kuath"! he will not get dressed
From one to three consonants may occur in the syllable margin,
and from one to three vowels may occur in the syllable nucleus--
giving a total of nine potential syllable types. A1l of these are

found to occur except the largest expansion of three consonants
with three vowels.

(29) t82 wide skud® I will see
nt8" stair ?ncua’® his mouth
?ntd2  he hears sual?! he does not give

sud! hot khua!*® he will not grab

The followirg generalizations may be made for-one-syllable
words in isolaticn: Any single consonant except /t/ and any clus-
ter except /st/ may be found in the syllable margin, while all sin-
gle vowels and all clusters except /ia ¢? ¢h/ occur in the nucleus.

A1l eight syllable types are found as the final syllable of
two-syllable worcs which are not compounds. In the margin of such
syllables, all single consonants except /?/ and all clusters ex-
cept /5t sn &n/ are found; in their nuclei, all single vowels ex-
cept /u? th uh/ and all clusters except /ul ua uj ua ue? uj? ueh
ulh iy ty? ai glk uai ugih/ are found. If the nucleus is interrup-
ted, however, corsonants in the margin are 1imited to a single con-
sonant or a cluster /nt &h/.

The first syllable of a two-syllable word which is not a com-
pound has only one or two consonants in its margin and one or two
vowels in 1ts nucleus. Any single consonant except /m fi/ may oc-
cur in the margin, but only /k/ has been found with two vowels in
the nucleus. Of the consonant clusters, only plosives preceded by
/n s &/ or followed by /h/ are found with a single vowel in the
nucleus, and only /kh/ with two vowels.

Only uninterrupted vowels are generally found in the first
syllable of two-syllable words which are not compounds. There are
two apparent exceptions.

(30) %a?2s¢? heart sa?lse?® will dawn
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Vowel clusters in the first syllable of a two-syllable word
which is not a compound are never nasalized; they always have /u/
as their first member and /i e a/ as the second member.

The following generalizations may be made irrespective of the
position of a syllable within a word:

(a) Of the alveolar consonants, only the single consonants
/s ¢ r/ and the cluster /ch/ may precede a vowel -cluster whose
first member is /i/.

(b) It is generally the case that only /k/ or a cluster with
/k/ and /s & r h/ may precede a vowel cluster whose first member
is /u/. The following exceptions have been noted: /& s & th ?nc
?n& hi /.

(c) If the margin of a syllable has /i{/ as a single consonant
or in cluster with /& n h/, it is generally the case that a non-
front vowel /a o u/ or the sequence /ai/ is found in the nucleus.
There are two verbs, however, in which /{h n}/ are found preceding
a front vowel in second person singular and first person plural
exclusive forms.

(31) bi%th{%* we (ex) shell t1?3'%nt " we (ex) bother it
bi?the® you (sg) shell te?*!nte! you (sg) bother it

Most words, which may have up to six or seven syllables, are
composed of various combinations of one and two-syllable words and
have more or less the same distributional restrictions as those de-
scribed above.

3. Interpretation

0f the plosives, /i ¢ &/ and clusters with /n/ present certain
problems of interpretation.

My first transcriptions of /{/ alternated between [tY] and
[k¥]. I now see that some speakers tend to [1Y], some to [kY1,
and others to some intermediate point between the two. Still
others seem to vary freely between the two. There was never any
doubt as to its being different from /t/ and /k/, but the precise
point of articulation was hard to pin down. [iY] seems to be the
most prevalent and is used throughout the paper, although one in-
formant thought it should be written in our practical alphabet with
the Spanish equivalents for /k/ rather than /t/.

The phonetic sequence could have been interpreted as a pho-
nemic sequence /ty/ or /ti/, and since its occurrence was of rel-
atively low frequency, my first inclination was to avoid setting
up a special phoneme. Without belaboring the point, however, the
decision to establish /3/ as a unit results in the following pat-
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terns:

(a) /1/ vlusters almost as fully as the other stops /t k/;
it may be aspirated or prenasalized (resulting in a voiced allo-
phone and assiinilation of the nasal), and it may be preceded by
/%/. Two holes remain in the pattern; /i/ may not be preceded by
/s/, as in /st sk/, or by /?n/ in the speech of certain individuals,
as in /?nt ?nk/.

(b) /i/ ~ontrasts with /t/ in nearly identical environments.

(32) nta? watery tho* wind

3% there tho'* wind instrument

nia

/c &/ could have been interpreted as /ts t%/, since the re-
verse sequence:; /st &t/ occur. They were interpreted as units for
the following reasons:

(a) There are no nonsuspect consonant clusters of more than
two consonants. Sequences /ts t$/ would yield frequently occur-
ring clusters of three and four consonants.

(b) They fit well as units in the pattern of a single conso-
nant preceding aspiration, as opposed to sequences like /st ¥k/,
which are never aspirated.

(c) They fit well as units in the pattern of a single conso-
nant following a nasal or glottal stop plus nasal, yielding /nt ni
nk nc n&/ and /?nt ?nt ?nk ?nc ?n&/.

The five clusters of prenasalized plosives /nt ni nk nc n&/
can be interpreted as a series of voiced plosives /d d g z J/,
thereby reducing the number of two-consonant clusters by five as
well as all of the undesirable clusters of three consonants (with
/?/). Neverth2less, their treatment as clusters is preferred be-
cause of the following advantages:

(a) The ohoneme inventory is, of course, reduced by five.

(b) The »losives pattern with /n/ as they do with other pre-
ceding consonants in that they are never aspirated in that context.
}hus, /%t/ but never /*%th/ occurs, and similarly /nt/ but never

*nth/.

(c) The nasal property of the clusters, which results in
light allophonic nasalization of a preceding oral vowel, would be
obscured if th2y were treated as a series of voiced plosives only.

/b y/ could be interpreted as /u i/, but such an interpreta-
tion would contradict the overwhelming pattern of all syllables
beginning with a consonant. The phonetic sequence [bul] would yield
the nonpermittad cluster /uu/; [ 1] would yield /ii/. Phonetical-
1y, /y/ and /i’ are basically the same, but preceding a nasalized
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vowel, a slight difference can be observed. /y/ is only slightly
nasalized in this context, whereas /i/ is heavily nasalized. Using
this criterion, all occurrences of [ 1] before a vowel and follow-
ing a consonant are interpreted as /i/ unless the consonant is /y/.

The allophones of /r/, [R ¥ | ], are in complementary distribu-
tion except for one or two borrowed words and are of low frequency
occurrence. Due to the low frequency of modern sounds in this pho-
netic range, some of which seem to be reflexes of *ntY or *t,

Kirk (1966:66) posits neither *| nor *r for Proto-Mazatec. Chiqui-
huitlan -rd (third person) and -ri (second perscn) correspond to
Huautla -ie and -ii respectively, perhaps indicating a longstand-
ing relationship between the flap and the lateral which extends
beyond the phonetics of Chiquihuitlan speech.

Sequences of /h/ and nasal consonant could be interpreted as
a series of voiceless nasal consonants matching the simple voiced
series, but this alternative is rejected since the nasals also oc-
cur in cluster with the other laryngeal /?/ and with /s &/. Nor
is there a voiced/voiceless contrast between pairs or groups of
phonemes elsewhere in the phonological system of the language.

The sequences /nb hy/ present interesting cases of portmanteau
realization as [p §]. The former is of very high frequency, the
latter of low frequency;® but both are in clear contrast to /b y/,
respectively. /hy/ has a freely variant pronunciation [§h], with
slight aspiration, which could point to an interpretation as /%h/,
but no such pattern of aspiration of fricatives otherwise exists
in the language. The present interpretation does fit into the
existing pattern of laryngeal and sonorant, and avoids setting up
additional phonemes such as /y p/, which would have unusual distri-
butional Timitations,

Kirk {1966:16, 29) considered the sounds here interpreted as
/a8 e/ to be /e ei/, respectively, and there is evidence that the
two sounds are historically related. In the first place, the con-
trast between the two is neutralized in the presence of nasaliza-
tion; there are only five nasalized vowels as opposed to six oral
vowels. Nasalized /e/ is realized about midway between oral /&/
[sv] and /e/ [e*]. In the second place, what has here been inter-
preted as /e/ is extremely rare except in verbs. As the last vowel
of a verb form, /e/ often correlates with second person and /&/
with third person. In Huautla (Pike 1948:110-117), the third per-
son form of a verb often differs from the corresponding second per-
son form by an additional /i/. Sound change in Chiquihuitlan has
resulted in the reduction of the cluster and the emergence of the
sixth vowel in oral contexts. In the third place, the sounds are
seen to be related in grammatical forms of a common source: t3°
ten and ho! two, but teZho! twelve.

As the only vowel sequence ending in /i/, /ai/ could be in-
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terpreted as ¢ unit, but 1ike /e/ above (which corresponds to
Huautla /ei/) it is rare except in verbs and involves a complex
morphological situation in which the /i/ is associated with a
separate morpteme.

(33) sua® he gives bah? he hits

suaIZI le does not give baih?! he does not hit

Vowel on¢lides tend to fall into the pattern in which /i/ is
associated with a preceding alveolar consonant and a following
nonfront vowel, while /u/ is associated with a preceding velar
consonant and a following nonback vowel. A number of possible /i/-
glides were etiminated by setting up /i/, but a few remain. Al-
though the ma:ority of /u/-glides occur after /k/ or one of its
clusters, there are enough cases with alveolar or alveopalatal
consonants to reduce the incentive to set up a /kv/ phoneme.

Chiquihuitlan syllable nuclei are here interpreted as uninter-
rupted, interrupted by /?/ , or interrupted by /h/. Slightly dif-
ferent interpretations (Kirk 1966) have been made for related lan-
guages; cognailes of interrupted syllables are treated in Jalapa as
consonant clusters, as in C?V and ChV, and as two syllables in
Soyaltepec, as in CV?V and CVnV.

(34) Chiquihuitlan: meh®! want
Telapa: mhé% want
Soyallepec: me'hé! want

(35) Chiquihuitlan: c#?%'* Jlazy
Telapa: c?é 1lazy
Soyaltepec: ce?é lazy

The follcwing considerations led to the Chiquihuitlan dnter-
pretation of interrupted vowels:

(a) If cne mora of length is assigned to an uninterrupted
syllable, an interrupted one is about one and one-half mora--the
same as a sin¢le vowel with an upglide. A sequence of two syl-
lables is mucl longer.

(b) Tones always step from one syllable to the next; only
within one syllable do phonetic tone glides occur. Many inter-
rupted syllables have more than one tone; but when whistled by
any informant, they are without exception whistled as a continuous
uninterrupted upglide. Likewise, those with a steady tone are not
whistled as ar interrupted sequence of two like tones, but rather
as a slightly longer steady single tone.
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The words of (36) sound exactly alike when whistled, since
an upglide also adds length to the vowel(s) of the syllable.

(36) kh3%' not yet kah®! I went

{c) There is clear contrast between CVhVT, CVThVT, and ChVT.

(37) ntoh" stone
nko*ho* hole
kh3'® not yet

There is contrast between CV’-‘VT and CVT?V, but C'?VT does not
occur at all. A vowel interrupted by /?/ shows signs of general
instability in that in certain morphemes it may vary from /V?/ to
/V/, even within the speech of one person.
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NOTES

1
This description is based primarily on the speech of
Mr. Ernesto Tejada Salvador, native speaker of Mazatec as spoken
in Chiquihuitlan de Juarez, Cuicatlan, QOaxaca, Mexico. Mr. Tejada
is in his early forties. Chiquihuitlan has about 6000 inhabitants,
%pproximatelj ninety percent of whom are native speakers of Maza-
ec.

2
Both ex:eptions are bound morphemes: -a and how about__?
and -ua until. The latter is -kug in some idiolects.

3
Data from unpublished concordance prepared by computer under
NSF grant GS-932 (1971).





