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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
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A PROBLEM IN TONE ANALYSIS
John P. Daly

1. Pefloles Mixtec presents a problem in tone analysis that
demonstrates the need to balance morphophonemic and phonetic con-
siderations in determining tone phonemes. An overreliance on
phonetic similarity of tone levels leads to an unnecessarily com-
plicated account of morphophonemic processes, while a simple ac-
count of morphophonemic processes is consistent with a relatively
simple account of the phonetic manifestation of tones, including
a natural explanation of tone terracing and tone neutralization.

Placing words in tone frames to aid in determining the pho-
netic levels of tone leads naturally to positing three phonemic
tones. Close attention to morphophonemic processes, however, leads
to positing four phonemic tones. In the four-tone analysis there
is some unexpected phonetic overlap in the tones, but the analy-
sis makes possible a simple statement of morphophonemic processes
which would otherwise be very complex, and leads to a simple and
natural explanation of tone terracing and tone neutralization.!

Disyllabic nouns carry nearly all the combinations of tone,
both basic and derived, which occur in Pefioles Mixtec and can
readily be placed in a variety of tone frames. In a frame ending
in a high tone, such as the word for he sees, the basic tones of
the nouns occur. Three tones, high (&), mid (M), and low (L), are
all that are needed to account for the basic tone patterns with
one tone to a syllable, except in one pattern where two tones are
needed to account for a glide from mid to low on a single syllable

(1).2

(la) &iLniM-geH Xallkall he sees fish

(1b) &iLniM-qell Zalkwall he sees the wood chips®
(1c) ¥1LniM-gdeH sabnul he sees the daughter-in-law
(1d) &iLniM-del taMtal he sees father

(1e) &iLniM-deHl diMtoM he sees the uncle

(1f) ¥iLniM-geH miMiL he sees the cat

(1g) ¥iLniM-geH kwal¥uM he sees the horse

(1n) ¥1LlniM-gol kiLtiL he sees the animal

(11) ¥iLniM-ceH &jLyML he sees (knows) the work

Comparing the nine nouns, one finds obvious contrast for the
three tones. The three tones contrast following high and following
mid, and they contrast before mid and before Tow. Only one of the
nine theoretically possible tone patterns of one tone to a syllable
is missing: 1low high.

3
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The analysis to this point is not too different from what the
linguistic investigator might be expected to arrive at in his be-
ginning work, but as more of the language is brought into focus it
becomes more difficult to maintain this phonemicization of tone or
a modification of it. A completely new approach is needed.

2. The most direct approach to determining the tones of
Pefioles Mixtec is to look for a phonemicization that will make
possible a simple statement of the morphophonemic relations be-
tween tone patterns, while at the same time making possible a sim-
ple statement of the phonetic manifestation of the tones.

2.1 To show the morphophonemic relations between tone pat-
terns, I have placed disyllabic nouns in one frame which gives
their basic tone patterns and in a second frame which gives the
same nouns with one kind of their derived tone patterns. Comparing
the basic and derived patterns aids in determining the tone pho-
nemes, which facilitate the description of the change of each of
the basic tone patterns to each of the corresponding derived ones.

In (2), 1 have placed eight of the nine nouns in the two
kinds of frames, leaving the noun for wood chips until later,
since it brings in a complication not found in the other eight
nouns. In (2a) and (2b), each of the eight nouns occurs in a
frame (the word for he sees) which gives the eight basic tone
patterns. In (2c) and (2d), the eight nouns occur in a frame (the
phrase for over there she is looking for) that gives four derived
patterns (2c) and four basic patterns (2d).

frame substitution items
(2a) &ini-de daka dito kit sanu
P A 2
7 +— 4
- N %
MY 1
(2b) &ini-de tata kwaZu &iu mi&i
: -
7 N 7




Tone Analysis 5

frame substitution items

(2¢) Yaka nduku-8i Laka dito kiti sanu
77 7

7 -3 4 N\

¥ 1

(2d) %aka nduku-%i tata kwa2u &y mi&i
S y

. \ P

v 1

The basic tone patterns of (2a) are replaced by the derived
tone patterns c¢f (2c). Note that the derived patterns of (2¢c) are
identical to tke basic patterns of (2b) and that the basic pat-
terns of (2b) cccur unchanged in (2d). In other words, no new
pattern is procuced in tone sandhi, but the eight basic patterns
fall together into four. Comparing the tone patterns of (2a) with
those of (2b)-(2d) Jeads to a new phonemicization of tone and to a
simple description of the change from the basic patterns to the
derived ones.

Two tones, high (-) and Tow (unmarked), are sufficient to
differentiate the patterns in (2a). Assigning these two tones in
the most obvioiLs way gives &3ké, kit+, and sénu, with the remain-
ing pattern, lcw high, assigned to dité, even though it is not
immediately obvious that this is correct. The feature specifica-
tions [+High] énd [-High] can now be assigned to the tones high
and low, respectively, and to the corresponding forms in (2b)-(2d).

To account; for the difference between (2a) and (2b)-(2d), an
additional binery feature [Modify]* is posited for each noun. The
first syllables of the nouns in (2a) are specified as [-Modify],
and the first ¢yllables of the nouns in (2b)-(2d) are specified as
[+Modify 15 There are now four tones: high [+High, -Modify],
modified high [+High, +Modify], low [~-High, -Modify], and modified
Tow [-High, +Modify]l.

With the additional two tones, modified high (v) and modified
Tow (*), the biusic tone patterns of the nouns in (2) are as in (3).

frare substitution items
(3a) &Inf-dé gaka dité kith sénu
(3b) ¥Y¥nf-dé t5t4 kwa3d &y mY&1

(3c) %3k ndlrG-&r1 &4Ka ditd kit sénu



6 Daly

(3d) $3k§ ndaka-§7 t%t4 kwa %G u mi&i®

The kinds of morphemes which form the condition for the tone
changes from those of (3a)-(3b) to those of (3c)-(3d) are arbitrary
subclasses of morphemes with basic high high tones (e.g., nf?f to
find conditions the changes, but kidi to sleep does not), arbitrary
subclasses of morphemes with basic Tow Tow tones (e.g., nJju¥i
chicken conditions the changes, but kiti animal does not), and all
morphemes with derived high high tones (see (12) below). In order
to differentiate the morphemes which condition the tone changes
from those which do not, [+Modify] can be introduced in the under-
lying or, in the case of the derived high tones, in the derived
structure on the last syllable of the morphemes which condition
the changes. Informally, the rule which accounts for tone modifi-
cation is:

(4) TONE MODIFICATION RULE: Tone modification on the
Tast syllable of a morpheme is shifted to the next
following syllable.”

2.2 Rule (4) accounts for one kind of tone derivation. A
secand kind, in which each of the modified tones becomes unmodified
(i.e., the opposite change), takes place following the frame
ndiku-%i she looks for. The basic patterns of (5a) remain un-
changed in (5c), while the tone patterns of (5b) are replaced by
the tone patterns of (5d). The changes of the tones in (5b) to
those in (5d) are conditioned by a preceding modified Tow tone.

frame substitution items
(5a) ¥inf-dé &aka dité kit+ sénu
22 v
V4 7 ’
il emms N N
KN |
(5b) ¥inf-dé t%t3 kwa2d &y my&i
v 7
7 A AN
- A\
(5¢) nduku-%1 Laké dité kit sénu
3\ 8
K Y
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(5d) ndiku-%1 t4t4°8 kwa$d & mf&i

an

t

on

A ]

LY
MY

Lat”

Any numbe: of Tow tones may intervene between the modified Tow
tone which conditions a change and the tone which loses its modifi-
cation (6).

(6) nduku %4i-41 kwald > ndiku 2#i-¥%i kwa¥l her husband is look-
ing for a horse

The modified Tow tone causes the loss of modification on every
modified Tow tine up to the first high tone (7) or modified high
tone (8). The modification of the modified high tone is also Tost.

(7) nduku-%1 %Ju kwendd n¥ni-%i > ndUku-%i &jy kwendd n4nd-%1 she
is looking for work for her mother

(8) ndiku-%i nafia kwii nddku nd$?} n¥nd-%1 > ndiiku-81 naffa kwii
ndeku nd+?i ndnd-%1 she is looking for the green chayote her
mother has

The rule which accounts for these changes is:

(9) LOSS OF TONE MODIFICATION RULE: Following a
modified Tow tone plus any number of low tones,
tone modification is lost.

2.3 There is another important kind of tone sandhi. Within
a word, conticuous low or modified low tones (i.e., those with the
feature [-Higk]) sometimes become high. The changes shown in (10)
are conditioned by an immediately preceding high tone and are re-
stricted to certain syntactic classes. For example, adjectives but
not nouns, anc¢ verbs in the continuative aspect but not verbs in
the potential aspect, undergo this kind of change.

(10a) tutd tyy > tutd tJ§ black paper
(10b) tutd ke¥i > tutl kwff green paper
(10c) ¥3kd nclku-8i-d} > ¥3k3 ndlk(-%7T-df she is looking for it

(animal) over there

) The rule which accounts for the changes following high tone
is:



8 Daly

(11) TONE ASSIMILATION RULE: Following a high tone,
subject to syntactic constraints, contiguous
tones specified as [-High] within a word become
high.

An addition must be made to rule (11) since tone modification
is introduced following the last high derived by it. The rule must
specify that the last derived tone is marked as modified so that
this tone may form the condition for the modification of the next
following tone by the TONE MODIFICATION RULE (4), as in (12).

(12)  tut tyy-dé (underlying form)
tutd t{g-dé (by the TONE ASSIMILATION RULE)
tutd t{g-d¥ {by the TONE MODIFICATION RULE)

his black paper

3. The foregoing four-tone analysis makes possible a simple
statement of tone sandhi, but what of the phonetic consequences?

3.1 The statement of the phonetic manifestation of the two
modified tones is simplest: a modified high tone is a short, up-
ward glide, ending at mid pitch (13); a modified Tow tone is a low
2ev$19tone, always followed by a tone beginning at a higher pitch

14).

(13a) mf&i cat (13b) n¥n3 mother

b

i

(14a) kwadd horse (14b) &ju work

— Y-

A modified low tone, and to a lesser degree a modified high
tone, is often more readily recognized by its effect on following
unmodified tones than it is by its own phonetic pitch, as can be
seen in the following discussion of the conditioned variants of un-
modified tones.

3.2 A high tone immediately following a modified low tone is
lowered to mid pitch (15). The same Towering of high to mid takes
place following a modified low tone plus any number of intervening
Tow tones (16). Only the first high tone in a sequence of high
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tones is lowered to mid (17).

(15) «kwail ‘torse

(16a) &y dité  uncle's work

[

I

(16b) nduku-% }} ¥ud? she is looking for a knife

——— A —— . a———

(17) &)y tatd méé-%7 the work of that very girl's father

_._77_'_—1-

There is i second kind of lowering from high to mid. Follow-
ing pause (18) or following one or more low tones not immediately
preceded by a nodified low tone (19), each high tone of one or more
contiguous high tones is lowered to mid.

(18) 2§71 %3 the wolf over there

e —
—_— e

(19a) 2u&f 3@ the knife over there

————— -
—_————

(19b) }} kitd 33kd one musical instrument over there

. ——— e ——————
—————
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An unlowered high tone or string of unlowered high tones be-
gins at a pitch between high and mid and ends at high.

(20) sYnf-dé &4k& he sees the fish

—_7_,_,[.__

———
-

A Tow tone or a string of low tones begins at a pitch between
mid and low and ends at low when preceding a modified tone (21), or
begins at a pitch between mid and Tow and ends at extra-low when
preceding pause (22). Each law tone of one or more contiguous Tow
tones is mid when preceding high tone (23).

(21a) }} kwd¥G one horse (21b) }i m{&  one cat
——- I —
(22a) kit animal (22b) sénu daughter-in-law
—_
-\ JEEE

(23)  }} %8k3 %3k3 one fish over there

—emen - —a——
—_—— -

3.3 Inasmuch as one or more low tones followed by one or more
high tones are all at mid pitch, there is neutralization of high and
low tones. It is impossible from the phonetic data alone to say at
which point the low tones end and the high tones begin.!® 1In (24)
all tones are on the same phonetic level: there is no contrast be-
tween the high tone of dité and the Tow tones of kiti, and there is
no contrast between the high tones of in{ and the low tones of {i.
0f course, in a different environment there is contrast between
high and Tow in these morphemes (25).

(24a) ka®ni dité Gnf R4RE  uncle will kill three coyotes
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(24b) ka®ni kit Gnf A4RE  the animal will kill three coyotes

(24c) ka?ni kit+ }} BaRE  the animal will kill one coyote

D — R - - -

(25a) Gnf ditd three uncles

(25b) Gnf kit  three animals

(25¢) }i kiti one animal

L -

3.4 The high and low tones which were said to be at mid pitch
are actualizec on a slightly Tower pitch when they foillow an unlow-
ered high tone (26) or a modified high tone (27). They are actual-
ized on successively lower pitches when they form a series of alter-
nating high ard low tones. Each low tone or string of low tones is
lower than the immediately preceding high tone(s), and each high
tone or string of high tones is on the same pitch as the immedi-
ately precedirg Tow tone(s) (28). However, a nonfinal word ending
in a high tone is sligntly higher than a low tone of the preceding
word, but does not return to the level of an earlier high tone (28).

(26) 3YInf-dé dit6 he sees the uncle



12 Daly

(27) GG mf%i-dé two of his cats

bty —ay—

(28) kinf kolo-dé }} k66 his turkey will see one snake

(29a) kinf dj?a Gnf kolo ditd the hawk will see three of the
uncle's turkeys

__-1_

(29b) «kinf kolo ditd ii k66 the uncle's turkey will see one snake

The lowering of high to the same pitch as a preceding Tow oc-
curs at morpheme boundaries and within morphemes. Thus the Tow
plus high of dité are on the same pitch,!! and in a sequence of mor-
phemes 1ike ditd, each successive morpheme is on a Tower pitch than
the immediately preceding morpheme (30).!2

(30) kinf ditd didl $itf i1td the uncle will see the aunt in the
cornfield

This phenomenon, known as tone terracing, has a different ex-
planation in Pefioles Mixtec than that for any other language I know
about. Tone terracing has been accounted for elsewhere by positing
a low tone which causes a lowering of high to mid with the subse-
quent deletion of the low tone (McCawley 1970}, but in Peholes
Mixtec the low tone actually occurs as part of the tone pattern of
the Towered morpheme. Tone terracing has also been accounted for
by positing a tone phoneme of 'drop', which is defined as a tone
Tower than the immediately preceding tone (Welmers 1959), but in
Pefioles Mixtec the tone which brings about the lowering has other
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phonetic manifiestations as well. A third way tone terracing has
been accounted for is by positing 'non-automatic downstep' where
its only phonetic manifestation is found in the lowering of a fol-
lowing high tune (Stewart 1964), but 'non-automatic downscep' is
unnecessary for Pefioles Mixtec since the tone phonemes needed in
any case are sufficient to account for terracing.?!®

4, The unalysis developed to this point receives further con-
firmation frori the tone sandhi which occurs before ¥u (3pl, human).
This sandhi i« accounted for by positing a high tone before the Tow
tone of %u in underlying structure: ~“%u. If the conditions for
the TONE MODIFICATION RULE are met, the high tone becomes modified.
The high tone or modified high tone is never actualized on “%u but -
always shifts to the immediately preceding syllable. If the high
tone becomes rodified, it replaces the immediately preceding tone;
and if it remains unmodified, it follows the immediately preceding
tone to make iwo tones to one syllable (31).

(31a) &inf-di 28k4-"%u
(31b) %¥nf-dé dité-"%u
(31c) ¥¥nT-dii kiti-"%u
(31d) ¥¥nf-dé sédnu-"%u

$InT-dé %5k%-%u he sees their fish
$7n1-dé dité"-%u he sees their uncle
8Inf-dé kiti“-%u he sees their animal

vV V VvV VvV

&YnT-dé sanu”-%u he sees their daughter-
in-law

(3le) ¥Inf-dii t¥t8-"%u > &¥nT-dé t¥t%-%u he sees their father
(31f) ¥Inf-di kwald-"%u > $InT-dé kwa%d"-3u he sees their horse
(31g) #InT-dé &ly-"%u > 3InT-dé &1y ~%u he sees their work

(31h) ¥Tnf-dé mI&i-"%u > &Inf-dé m&1”-%u he sees their cat
(311)  &Inf-di nJudi-"%u > ¥Inf-dé nJusY-%u he sees their chicken

In %&k%-ifu, tit%-%u, and nJu¥Y-%u the high tone of “¥u becomes
modified and “hen replaces the immediately preceding tone. In
sdnu”-%u and nY&i“-%u the high tone immediately follows the preceding
low tone to produce a level mid tone, in accordance with the fore-
going descripzion of the conditioned variants of low and high. In
kwa%d“-2u the high tone immediately follows the high of kwd%d to
produce a mid-high glide, the first of the two high tones being
lowered to mid following the modified low (3.2).

The basi: tone pattern seen in the noun for wood chips can now
be accounted ‘or, since its pitch contour is identical to that of
sdnu in sanu”-%u. The noun for wood chips is phonemically &8kwé,
having a high tone in the first syllable and a low tone followed by
a high tone i1 the second syllable.'*

By analogy with kwad3Gd”-%u, sénu”-fu, and m{&i“-%u, we may assume
that the high tone of “¥u immediately follows the preceding tone of
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the remaining examples, but whether the high tone immediately fol-
lows or replaces the preceding tone, the phonetic results are the
same.

The rule which accounts for the changes before “%u is:

(32) TONE SHIFT RULE: The first tone of “3u is
shifted to the immediately preceding syllable.
If the tone of “%u is modified it replaces the
tone of the preceding syllable, and if it is
unmodified it follows the tone of the preced-
ing syllable.

Two additional patterns of two tones to a syllable are found
in enclitics.

An enclitic which becomes modified high by the Tone Modifica-
tion Rule subsequently becomes modified high plus high under the
influence of following “%u, as in (33).

(33) %3kd nf?1-dé-"%u (underlying form)
$3k§ nf?1-d¥-"2u (by the TONE MODIFICATION RULE)
$akg nf?7-dd"-Zu (by the TONE SHIFT RULE)

over there he will find them (human)

Following high, the low tone of the enclitic ndo (2p1) be-
comes high by the TONE ASSIMILATION RULE, and subsequently a fol-
Towing high tone becomes modified by the TONE MODIFICATION RULE.
If the modified high comes from the high of “fu, it is shifted to
ndé to give high plus modified high,!" as in (34).

(34) 23k§ nf?f-ndo-"%u  (underlying form)
$3k3 nT?f-ndé-"%u  (by the TONE ASSIMILATION RULE)
¥ak§ nf?f-nd6-Y¥u (by the TONE MODIFICATION RULE)
$3k§ nf?f-ndév-%u  (by the TONE SHIFT RULE)

over there you (pl) will find them (human)

5. That the description of tone sandhi would be more complex
in a three-tone analysis should be obvious. In the three-tone a-
nalysis morphophonemic rules amount to little more than a listing
of each tone pattern and its corresponding derived pattern. For
example, some of the changes before “Zu would be: high high be-
comes high low-mid, low low becomes mid mid, low mid becomes Tow
mid-high, low mid-low becomes low mid, and high low becomes high
mid. Instead.of the TONE MODIFICATION RULE, there would be a rule
which 1ists the changes of high high to mid high, mid mid to low
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mid, high low to mid Tow, and Tow Tow to low mid-low, or some sim-
ilar 1isting. Instead of the LOSS OF TONE MODIFICATION RULE, there
would be a ru'e which would have the same degree of complexity as
the previous one. In the three-tone analysis there would be a
sTight loss o” generality in describing tone assimilation. Instead
of being able to refer to the two tones, low and modified low, by
[-High], it would be necessary to refer to two patterns, low low
and Tow mid-Tow, as undergoing change.

The advantage of paying careful attention to tone sandhi in
determining the number and kinds of tones in Pefioles Mixtec is thus
clear. Giving morphophonemic and phonetic considerations equal
weight results in an analysis that is cohesive and simple. A few
simple morphophonemic rules, along with a few well-motivated defi-
nitions of the: phonetic variants of the tones, account for the sur-
face complexi:y of tone.

Morphophonemic and phonetic considerations combine in Pefioles
Mixtec to mak-2 stringent demands on the analysis. Tone phonemes
which make possible a simple description of morphophonemic processes
should not lead to undue phonetic complexity, and tone phonemes
which have simple phonetic correlates should not lead to undue mor-
phophonemic camplexity. The fact that a satisfactory explanation
of phenomena 1s different as tone sandhi on the one hand and tone
terracing and tone neutralization on the other results from the
phonemic analysis developed here gives us good reason to believe
that the analysis is basically correct.
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NOTES

1

Pefioles Mixtec is spoken in the municipality of Santa Marfa
Pefioles, Etla, Oaxaca, by about two thousand speakers and, with
dialect variation, in another ten communities by an additional
eight thousand speakers. It is mutually unintelligible with ather
Mixtec languages (often called dialects) spoken throughout the
state of Oaxaca and in parts of the states of Puebla and Guerrero.
The data for this paper are based on field work begun in 1957 and
carried on intermittently since then.

In the tachniques for determining tone phonemes given by Pike
(1948), morphaiphonemic considerations enter into analysis only to
the extent of determining whether a tone frame remains unchanged or
not and whetrer any new tone classes result from placing substitu-
tion 1ists in a variety of frames. My experience in the analysis
of Pefioles Mixtec convinces me that in some cases much more atten-
tion must be given to morphophonemic processes if a wrong analysis
is to be avoided. In principle, Pike is not in disagreement with
the position I have taken here. He states (1947:viiib): '...many
phonemic conclusions are based, not upon absolute data as such, but
upon the corrzlation and interrelationships of data or upon the ob-
servation of the effect of a total structure exerting a pressure
upon the interpretation of some one point of that system.’

Compare Schachter (1961) who takes into account tone morpho-
phonemics 1n determining the tones which account for tone terracing
in Twi.

2

The phonemes of Pefioles Mixtec, not including tone, are:
voiceless staps /p t & k kw ?/, prenasalized stops /mb nd nJ ngw/,
voiceless fricatives /f s & h/, voiced fricatives /b d ¥/, nasals
/m n @/, liquids /I r/, vowels /1 e + a u o/, and nasalization.
Stress occurs on the first syllable of disyllabic nouns. In the
orthography emnployed here, enclitics are set off by hyphens.

3
I have found only the two nouns alkwaM and miM&IL with these
basic tone patterns, but the patterns are common in tone sandhi.

4
I have adopted the feature [Modify] from Woo (1372). This
feature has the advantage of keeping the feature analysis of the
tones in focus, since the tones can be referred to as high versus
modified high and low versus modified low. The phonetic correlates
of [Modify] in Pefioles Mixtec are given on page 13 1in terms of the
phonetic height of tones with the feature. It remains to be seen
whether the feature [Modify] as I have used it in Pefioles Mixtec
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has some one of the phonetic correlates described by Woo. She
states (1972:125): ‘A modified sound is one produced with the vo-
cal cord and larynx configuration of either a high-toned sound or
a low-toned sound and is one in which either the configuration of
the pharynx has been changed, or the manner in which the vocal
folds vibrate has been changed, or some other mechanism has been
employed to change the "normal" waveform of the pitch produced.'

5

It might at first appear that [+Modify] could just as well be
assigned to the morpheme as a whole, but it will be seen in 5 that
1t can occur on both syllables of a disyllabic morpheme.

6

Some tones which are allotones of one phoneme in the three-
tone analysis are allotones of different phonemes in the four-tone
analysis. Instead of the first tone of kwa%i being an allotone of
the same phoneme as the two tones of kit#, they are allotones of
different phonemes; and instead of the first tone of t%ta and the
first tone of dité being allotones of the same phoneme, they are
allotones of different phonemes. Conversely, some tones which were
analyzed as allotones of different phonemes are allotones of the
same phonemes: the glide on the second syllable of &}y, both tones
of kiti, and the first tone of dité are allotones of the same pho-
neme; and the second tone of dité and the two tones of &&k& are
allotones of the same phoneme.

7

There are some exceptions to the rule: nouns with basic high
high tones do not condition the introduction of modification on
disyllabic morphemes with basic low Tow tones, whereas morphemes
with basic Tow Tow tones and derived high high tones do condition
this change; nouns with modified high high tones condition the in-
troduction of modification only on enclitics of high tone; and modi-
fication passes over low-tone enclitics to the first high-tone en-
clitic, or if there is no high-tone enclitic, to the first tone of
the next word.

[+Modify] on the last syllable of a morpheme is never actual-
ized there unless it shifts to the next syllable by the Tone Modifi-
cation Rule and then shifts back again (see 6). To minimize confu-
sion, I will indicate [+Modify] in the tone of the last syllable of
morphemes in the examples only when this feature reappears there in
sandhi and thus is actualized there.

8

The phonetic difference between t%ta in (5b) and t4t4d in (5d)
is difficult to detect, and except for pattern pressure exerted by
morphophonemic processes more clearly seen elsewhere, the difference
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between the tuo tones could easily be missed or wrongly attributed
to subphonemi: conditioning by adjacent tones. For the condition
under which a high tone is lowered as 1t is in (5d), see page 13 .

9
These claims about the phonetic manifestations of the tones are
supported by avidence from sound spectograms.

10

It should be noted that in deliberate speech a down glide may
appear on one or more low tones before word boundary but never with-
in a word ending in high tone.

11

It is no= uncommon in tone languages for high to be Towered
following Tow. sometimes even to the level of low. For example, in
Degema of Nigeria, Pike (1970:99) reports that high is lowered to
the same pitch as low, but not within words or morphemes as in
Pefioles Mixte:: '"Between words {but not within them, under penalty
of collapsing some of the system) a word-final low despresses a fol-
lowing word-initial high to its own low phonetic pitch, but a fol-
lowing word-initial Tow to lower than the first Tow."

12

The difference in pitch between the first and last morphemes
is commonly tvio whole steps of the musical scale. By contrast, the
difference beiween a high tone lowered to mid and a modified Tow
tone is commonly three whole steps. The change in register brought
about by alternating low and high tones does not have a noticeable
effect on the pitch of a following modified tone. The modified
tone tends to retain a constant pitch relationship to the first
lowered high fone regardless of how many intervening high and Tow
tones there are, and it tends to reestablish the beginning register.

13

The three: alternatives rejected for Pefioles Mixtec are all
found in Stewert (1964), except that he speaks of a zero tone bear-
ing unit instead of a deleted low tone. The tone of 'drop' is also
known as downstep, step-down, mid, middle-tone, and high-change in
descriptions ¢f this phenomenon in various tone languages. 'Non-
automatic dowrstep' as described by Stewart is called a 'process
phoneme' by Pike (1970:102).

14

An alterrate pronunciation for ¢ikwa” is “dakwd, where the Tow
tone appears c¢n the first syllable instead of the second, and in
combination with the first high tone produces a down glide.
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15

The modified high tone follows the high of ndé rather than
replacing it as it would in a disyllabic form. An alternate treat-
ment is to posit two underlying Tow tones on ndo, both of which be-
come high with the subsequent replacement of the second high by a

modified high.
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In the Silacayoapan dialect of Mixtec,! as in other Mixtec
languages tius far described, the couplet is the nucleus of the
phonological word as well as the grammatical word (Pike 1948, Mak
1953, Longa:re 1957). The couplet is significant in this dialect
for at least three reasons: 1) It is the main.unit of tone con-
trasts; 2) certain allophones are conditioned by placement in the
couplet; anl 3) certain phonemes occur in restricted environ-
ments in th: couplet.

A couplet consists of two syllables, each with a nucleus of
vowel plus tone. The nucleus is optionally preceded by a conso-
nant or conionant followed by /y/, and may be followed by /?/ when
couplet medial. Syllable patterns therefore are V (word or coup-.
let initial, this pattern is always preceded by [?1), CV, or CyV,
or any of taese followed by /?/. The couplet consists of any two
of these syllable patterns with the exception that V?, CV?, and
CyV? occur only as the first syllable of the couplet.

CW 33 man CV?V  v&%a good
CVCV  hYtad tortilla VPCV  [?n[ ['?]?n]] hot
CyVCV  vyahd wet CyV?CV  kyd?va brother

The phonological word, with the couplet as its basis, may
have severa syllables either preceding or following the couplet.
Word stress is on the first syllable of the couplet. In examples,
the couplet precedes space or hyphen (-).

kdha (o

kéha-vir?até it (machine) does good

kdndkalid-fid she didn't do it

1. There are 21 consonant phonemes:

voiceless stops: /pt & k kw ?/
prenasalized stops: /mb nd n) ng/
fricatives: /v s § % h/

nasals: /m n 7/ 21
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liquids: /1 r/
semiconsonant: /y/

1.1 The consonants may be described as follows:

Voiceless (unaspirated) stops are bilabial, alveolar, alveo-
palatal, velar, labio-velar,and glottal.

/p/ pé3 bread /&/ &&% cook
pe?ta floppy ndi&i green beans
&opl king /k/ K8& metal

/t/ t3a man ndTkY horn
tute paper

/kw/ is.considered a unit since it can be palatalized.

kwfi green /?/ 1?n{ hot

kwdd yellow va®a good

kwydaa year

/t/ may be slightly aspirated couplet initially. In post-
couplet enclitic position, it is softened to [d].

va¥l-1d ['va%idd] it (rain) comes

kT?vi-ta [ 'kf?vida] he is sick
Because of the limited number of lexical forms that occur in en-

clitic position, the phone [d4] has been observed in only a few
morphemes and only before /a/ or /o/.

/k/ has an allophone [g] that fluctuates with [k] in a non-
stressed position outside the couplet, and mostly in rapid speech.

dké3u-kandY [3'kédugand} ~ &'kdé¥ukand}] we (excl.) won't eat
more

Prenasalized stops are bilabial, alveolar, alveopalatal, and
velar. They tend to be voiced except couplet medially, when the
stop may be voiceless. /mb ng n)/ are rare; /ng nj/ have been ob-
served only couplet medially.

/mb/ mbad compadre

14mba [ '18mba ~ 'l3mpd] bladder

mbo?13 dirt clod
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/nd/ ndbé thick
ndd ['?yndd ~ '?{ntd] animal fat

tovi?ndéd nopal cactus

/n)/ tanJt sheep

1é1J6 Lorenzo

/na/ 1Tnyd another
kd}dng? [kd'2angT ~ kd'%ankl] rainbow

Fricatives are voiced bilabial, voiceless grooved alveolar,
voiceless grocved alveopalatal, voiced grooved alveopalatal, and
voiceless glottal. The voiced grooved alveopalatal /%/ alternates
with /y/ in repid speech in couplet-medial position.

/v/ ve® house /%/ 38%% chile
have half ka¥t (also kayf) cough
kT™\T I'm sick nda?#Y (also nda?yY)

mud
/s/ sé&kc possum

/h/ h&a fever
vihl sweet

nddsa sandal

s8?r{ to milk

hd?a lard
/%/ %30 comal
vidl cold
nduié hen

44?% with you (familiar)

Nasals are bilabial, alveolar, and alveopalatal.

/m/ m§?% raccoon /B/ §8?% 1lady
kim| star AUy honey
had?3d clothes [fy injection

/n/ namé soap
tlnz dog
k§?ru big (sg.)

Liquids are alveolar lateral and alveolar flap. With a few
exceptions, /r/ occurs only in words of Spanish origin.



24 North and Shields

/1/ livi pretty
valf small (pl.)

18?184 mucus

/r/ &irénT crackling (Spanish chicharrén)
aros rice (Spanish arroz)
durl leather lash

The semiconsonant is alveopalatal. It has been observed
alone in only two words thus far:
hd day after tomorrow
a young ear of corn
It has a wider distribution as the second member of consonant
clusters in couplet-initial position.

/ty/ tyd?va witch

/ky/ kyd?vij your (fam.) brother

/ndy/ ndyava huaje (a certain leguminous fruit)

/vy/ vyahd wet

/8y/ ¥yad spoiled

/%y/ 3%y43a tongue

/my/ timy3?§ demons

/hy/  hyy?y money
The only examples observed so far of /y/ as the second member of
a cluster in couplet-medial position are:

ndé’fyé peach
vaZya 2711 squash flower

1.2 Consonant contrasts are as follows:

At the bilabial position:

p/v  péR{ shawl v8!T small (p1.)
ITpé Felipe livl pretty
&6p%  king



v/mb

m/mb

m/v

t/nd

n/nd

1/t

1/n
s/

&/n)
&/¢

$/%

&/

k/ng

vadd (4 direction)
hava aalf
mal{ comadre
namy oap
m§?3 raccoon
ndm3 oap

At the a'lveolar position:
tady nerves, wire
kotd wshirt
na’a comel
Und e:lght
18?va frog
kolo turkey
1814 urine
s8’ny old person
14sd lone

At the a:veopalatal position:
&1¢&1  knee
&Tkd cover there
&1¢1  rnee
4fkd 1ar
va¥l 1s coming
&6% cook

ndéds beans

At the velar position:

t1kd ¢rasshopper
t1%3ké fish

Silacayoapan

mbad compadre
|dmba bladder

mbaa compadre
14mbd bladder

va?a good
hava half

ndéds beans

kindd toad

ndd?3 hand

indé fat

t4?ndd torn
koté shirt

nénd mother

la?18 mucus

1814 urine

[Tnd7 cricket

4fkd far
vidi cold

¥ivl people
ka2l cough

¥8%8 mouth

ndefe chilacayote

fngd another

kofdngl rainbow

25
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k/kw ka&l cotton kwadl change
ka¥f cough kwd?l horse

At the glottal position:

?/h ?8vA last year hava half

ndé?d tail ndéhd breast
Within articulatory classes:

s/%  11sp?% bowl fiaka¥s?a things to eat
ndésa sandals $1%] eat

n/f  na%a come! 5?3 lady
Ainy hammock VAU  honey

There is no contrast between n/% before /i/.

m/my m&?3 raccoon tImyéd?é demons
v/vy vall small (pl.) vyahd wet
t/ty n3t3®vi-a broken tya?vl I know how
nd/ndy nddva poles in house ndyava  huaje
ndé?d tail tIndyd?6 Puebla
k/ky ndTkava fell down tikyava butterfly
h/hy h6ké ant hill hy8kd San Andres (a town)
hd?% 1lard tThya®a hawk
ty/& tya®?vl I know how &a?vl charge
ky/& kya?v{ your brother &a?vl I charge

1.3 The distribution of consonants is as follows:

The following consonants and consonant clusters have been
found in couplet-initial position only: /kw y ty ky ndy vy hy my/.
The following consonants have been found in couplet-medial position
only: /nJ ng/.

Consonant clusters are rare and occur only with /y/ and /?/.
Across syllable boundaries, /?/ followed by consonant occurs coup-
let medially with /nd v 2 m f n |/. There may or may not be a
vowel release after the /?/ and before the consonant in these clus-
ters. The vowel release is the same quality as the vowel preced-
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ing the glotta’ stop. This release is most noticeable in the
cluster /?nd/ und when the preceding vowel is /a/ or /y/.

s87nd4 [ '$4?3nd8] cutting 1T?md scorpion
nata®ndd [ nd't3%andal cut kd?ny big

ky?ndo [ky?yndo] knuckle j?8y third day hence
18?va  frog le?le dried beans

ko?38 Mexico City

Consonant clusters (other than the above mentioned) have been
found only in rapid speech alternating with the pattern CV in a
pre-couplet position.

£to%7 ~ i1to%! my boss

skwad ~ siikwad night time
2. There are nine vowel phonemes:

I 4y
o € a a o

2.1 The vowels may be described as follows:

Front vowcls are high close unrounded and mid open unrounded. /e/
has a close al“ophone that occurs in the second syllable of the couplet
after consonanss other than /?/.

kKIvi name ve?e ['ve?e] house

&1} fingernail géle ['%8le] rooster

/a a/ are low open unrounded.

laa bird tag forehead

/u y/ are high close rounded; but while /u/ is central, /y/
is back.

tuty paper ty?y word

¥8kd mountain guy work

34sy your (fam.) goura

/o/ is back mid close rounded and has no nasal counterpart.
nddd cane koté shirt
tYndy8?6 Puebla
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2.2 Vowel contrasts are as follows:

Oral: ndiZii badger 24?8 mouth
3878 1 %670 palm rope
%373 chile
Nasal: +taa forehead t1{ mouse
188 sweat ty§ black
Oral/Nasal kwii green kwii thin
kwéé slow kwe® I will buy
t33 man taa forehead
&&%s cook &yy work

2.3 The distribution of vowels is as follows:

Back and central vowels /o u y/ do not follow the labialized
consonant /kw/. Front vowels /e ¢ | i/ do not follow the conso-
nant clusters with /y/. Consonant clusters are rare and have been
found mostly with the vowel /a/, which has the widest distribution.

Only nasal vowels precede and follow the nasal consonants /m
n A/ within the phonological word. Though they occur with non-
nasal consonants as well, they are perceived as more strongly na-
sal when occurring with non-nasal consonants. In monomorphemic
words, nasal vowels mostly follow voiceless consonants. Only one
example has been found of a nasal vowel following a voiced conso-
nant in a monomorphemic word: vItY %00 large glass jug. Nasal
vowels not preceding and following /m n %/ are restricted in their
distribution in the couplet. In patterns CVV and CV?V, if the
first vowel is a nasal, the second one is always nasal also.

&1l fingernail

The second vowel may be a nasal, even though the first one is not,
but only in bimorphemic couplets.

nda?§ your hand

Very few nasal vowels have been found in CVCV and CV?CV patterns,
except when a nasal consonant is also present.

3. There are three tones, high (marked -), mid (unmarked),
and low (marked *).
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af1 taté Is the father here?
&[] tata Is there seed?
1] tata Is there medicine?

vad?a &8 titd-nd8 Your father is good.
va?a &8 tata The seed is good.

va?a &4 tita The medicine is good.

3.1 The tones may be described as follows:

High tone is a high level tone, except that it glides down-
ward before a low within the morpheme.

ngfa ['na'®fia?]l chayote kwa3l [kwal?¥%1?] horse

One or more hijh tones at the end of a phonological phrase may be
lowered,

363G vaIT ['3ulsu! 'val“1il"] small pottles

Mid tone is a medium-height level tone. It is lower in
height followiag a low tone within the morpheme than in other con-
texts, and proaouncedly so when followed by at least one bisyllab-
ic morpheme in the phonological phrase.

$uta ['$u’ta®"] river
va?a ['va’?a®"] good

ndd% vl ! [ 'ndo®?%0%t vallil~] small adobes

Low tone Is a level low tone. One or more low tones at the
end of a phonological phrase may be lowered.

kad [ 'ka%s?" ] metal
nyn] corn
3624 nddd straight bottle
3.2 Tone contrasts are as follows:
High and Mid: tfvf-ta he is blowing tivi-ta he will blow
tT?vi-f8 she is sweeping t17?v]-fi§ she is sucking

High and Low: ¥dkd yoke $8k¥ weeds
ndad?%f black nda?fY mud

tdké woodpecker téka nest
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1¢1 dry &Y road

ndé?d tail ndd?d straw basket

Mid and Low: sati muslin pants sat! picante

oo clay water jug ¥30 moon, month

hiko twenty hTkd neck
$8% here $8?5 rope
&éle rooster 815 calf

4, 1In this final section of the paper, a few morphophonemic
observations are made regarding vowels, stress placement, and tone.

When the enclitic person marker { second singular (familiar)
is postposed to a couplet, the last vowel of the couplet is elided,
and its tone is actualized together with that of the enclitic as
a glide.

8818 rooster 817 your (fam.) rooster

ngn] corn nyny your (fam.) corn
This Toss of vowel may be characterized as in Rule 1.

Rule 1. Vowel »g /__ y+?

When the enclitic person marker 3 third person (respect) is
postposed to a couplet with final vowel /u/, a /y/ is introduced
as a transition between the vowels.

$4%% month $(?8-ya her (resp.) month
This intrusion of /y/ may be characterized as in Rule 2.

Rule 2. g~»y / u__a+
When the enclitic person marker i first singular is postposed

to a couplet with final vowel /e/, the vowel of the suffix assimi-
lates to that of the couplet.

ve?e house ve?88 my house
This assimilation may be characterized as in Rule 3.

Rule 3. i+e /e__+

These three rules have the effect of avoiding certain sequences
of vowels. A few sequences of different vowels do occur, however.
There are two examples of such a sequence in what are apparently
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monomorphemic words.
kéd is flay eagle

A11 other examples involve the postposing of an enclitic person
marker. In such contexts /a u y o/ are attested before /i/, and
/1 e o/ are attested before /a/.

One further morphophonemic process takes place when /i/ or
/e/ are postposed to a nonverbal couplet. When these vowel clus~
ters are formed by the postposing of single-vowel enclitic person
markers, the stress of the couplet is shifted to the syllable im-
mediatly preceding that of the enclitic, and the tone of the syl-
lable receiving the stress becomes high.

This has the effect of reformulating the last syllable of the
original couplet as the first syllable of a new couplet with the
enclitic as its second syllable.

hata back hatd? my back
ha®%l offspring ha?2fl! my offspring
hé?é ring he?éé my ring

This shift of stress and tone change may be characterized as in
Rule 4.

Rule 4. ‘ViVoV3 + » V;'\72V3 +

Because cf the limitation mentioned above that the second
vowel is always nasal following a nasal first vowel in CVY coup-
lets, an enclitic vowel becomes nasal after a nasal vowel in the
context of Rule 4.

&1 fingernail ¢[13 her (resp.) fingernail

A further kind of tone morphophonemics appears to be 1imited
to certain syrtactic contexts. Specifically, a Tow tone on the
last syllable of a noun becomes low-high when preceding a low tone
on the first syllable of a following noun or adjective.

$6¢% knife t33 man 34%¢ t33 man's knife
kftY animal s34 new kftY sd8 new animal
nyn] corn sdd new  nyn] sd8 new corn

This change i« optional when the tones on the second couplet are
high-low, mid-mid, or mid-high.
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kftl animal
lo?0 1little
kTtY lo% or kftl lo% little animal

When the first couplet is a verb rather than a noun, however,
there is no change.

kwge will buy kweg t3a the man will buy

A sequence high low-high that results from the above contexts
(where low becomes low-high before a low) may undergo some further
change in fast speech, causing the sequence to be perceived as mid
tones.

¥Ttd tree ndad straight ¥1to ndd3d straight tree
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NOTES

1

The data upon which this analysis is based were collected
from May 197, through April 1973, in the town of San Jerdnimo
Progreso (poptlation ca. 1100), Municipio of Silacayoapan, Oaxaca.
Various infornants were used, but the principal ones have been
Ricardo Durdn Zarate and Lorenzo Mart{nez Ramirez. We gratefully
acknowledge the counsel of Ruth Brend at a 1inguistic workshop
held in the spring of 1973 at the Centro de Estudios Manuel Gamio,
Ixmiquilpan, Hidalgo, Mexico, and the help of John Daly, who
helped work out the final detail of tone allophonics and morpho-
phonemics.

2
The symbol + is here used to indicate phonological word
boundary.
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PHONETIC VS, PHONEMIC CORRESPONDENCE IN TWO TRIQUE DIALECTS
Barbara E. Hollenbach

1. SJC Trique Phonology
2. SAC Trique Phonology
3. Comparison
4. Conclusions

Because ot the remarkable ability of the human brain to make
topological ad;ustments rapidly and, to a large degree, uncon-
sciously, a linguistically naive native of Chicago experiences only
a short period of disorientation when first hearing a speaker of
Australian Eng-ish. He soon catches on to the shifts between phono-
logical systems and begins to understand most of what he hears.

He may think the Australian sounds funny and be perplexed by an

occasional lex'cal item or grammatical construction, but with re-

geated linguis=ic contact, he soon Tearns to understand the new
jalect.

If we were to compare the phonology of these two English dia-
lects, significant differences would appear, yet the human brain
has the abilitrs to pass over these differences. The ear picks up
only sound waves, but the brain interprets them according to a
phonological sistem. We can compensate fairly well for noise or
error on the part of a speaker using our own phonological system.
(This would be impossible if phonology were quite as exact as the
structural mod21 of the 1940's would have led us to believe.) We
can also compensate for speakers of other dialects up to the point
where the load of making adjustments becomes too heavy for the
brain and communication approaches zero. One way of looking at
this ability i: to posit that, at some level of structure, the
systems are more similar to each other and that the differences
are a result of Tow-level rules.

In this paper, I examine the relationship between two dialects
of Trique, an )tomanguean language spoken in Qaxaca, Mexico. The
dialects discussed are those spoken in and around the villages of
San Juan Copala (hereafter SJC) and San Andrés Chicahuaxtla (here-
after SAC). The divergence between these two dialects is greater
than that betw2en the English dialects cited above, but there 1is
some degree of mutual intelligibility between them.!

In the first two sections of the paper, 1 present the surface
phonological systems of SJC and SAC. Because this is the first
publication of SJC phonology,* it is given in somewhat greater
detail than that of SAC, which has been described in several works
by Longacre (1949, 1952, 1957, 1959).%® In Section 3, I compare
the systems of these two dialects typologically. In the final sec-
tion, I suggest the sorts of topological correspondences that
might account for a speaker's ability to understand the other dia-

35
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lect and comment briefly on some of the implications of the Trique
situation for orthography design.

1. The phonology of SJC Trique is conveniently described with
reference to the phonological WORD (hereafter simply word) as a de-
scriptive matrix. This description is restricted mainly to phono-
logical structure at and below this level. The word consists of
from one to four syllables. Monomorphemic words are common, but a
word may contain up to five morphemes.

There are two basic types of word: EXCLAMATORY and ORDINARY.
The final word of any uninterrupted utterance is exclamatory; all
nonfinal words are ordinary. Thus, a one-word utterance has one
exclamatory word, and a ten-word utterance has nine ordinary words
and one exclamatory word. Exclamatory words have a different pro-
sodic structure from ordinary words; they are considered in detail
in 1.3. (Some response words and onomatopoeic words do not fit in-
to either system; they are outside the scope of this paper.)

In an ordinary word, the ultima is the nucleus. The ultima
carries tone and has a much greater potential for consonant, vowel,
and prosodic contrasts that does a nonultima. For many words, only
the ultima carries tone. For other words, however, one nonultima
syllable carries a contrastive tone. Such words are often either
fused compounds or Spanish loanwords. Thus, there are three kinds
of syllables, distinguished by the distributional potential of
phonological units within them: ultimas, tone-carrying nonultimas,
and non-tone-carrying nonultimas.

1.1 There are 22 consonants in SJC Trique: fortis stops
/p t k/, lenis stops /b d g/, affricates /c & &/, fortis sibilants
/s £ %/, lenis sibilants /z ¥ r/, resonants /m n | y w/, laryngeals
/? h/. Of these consonants, fortis stops, affricates, fortis sib-
ilants, and laryngeals are restricted to ultimas; the remainder
occur in all three syllable types." Only laryngeals may check a
syllable, and only ultimas may therefore be checked.

Fortis stops are voiceless, slightly lengthened, and unaspi-
rated. /d g/ are voiced fricatives between vowels in the onset of
ultimas, and lenis stops varying from voiced to voiceless in non-
ultimas or in cluster with other consonants. They are voiced lenis
stops word-initial in ultimas (i.e., in monosyllabic words). /b/
does not occur between vowels in the onset of ultimas and therefore
is never a fricative. Bilabial stops are a recent innovation,
found in Spanish loanwords and a few onomatopoeic forms.

gopa’? goblet aga?® metal

nata?® to explain bala®? shovel

raka?® twig daka® crest (of bird)

bah?! (~ wah“) co-father gaka“ to burn (completive)

roda?® muller (mano de metate)
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Affricates and sibilants are alveolar, palatal, or retroflex.
Affricates are voiceless and unaspirated. /s &/ are voiceless and
slightly lengthened. /&/ varies freely between a voiceless retro-
flex trill and a voiceless, slightly lengthened retroflex sibilant.
/%/ is a lenis affricate utterance-initial in nonultimas. (Affri-
cates are restricted to ultimas.) /r/ is a voiced retroflex flap
utterance-medial between vowels, in cluster with stops, or word-
initial between /?/ (at the end of the preceding word) and a vowel.
With the exception of these two nonsibilant allophones, lenis sib-
jlants vary from voiced to voiceless word-initial in nonultimas,
or in cluster with other consonants. They are voiced word-medial
betge§n vowels or word-initfal 1in ultimas (i.e., in monosyllabic
words).

acth?! to sneeze z0?% he

a&Th?! to break wind %073 it (inanimate)
alth?!  to cougn® ro?’ we two (inclusive)
lasQ®? braid z07%Q® deaf person
ge¥o®? garlic %070%!  swamp

foh®* (~ %1goh®") wrap-around pants ro%h?! rash
(calzones)

/m n/ are voiced nasals. /n/ is velar immediately preceding
/a/. [/1/ is a voiced lateral. /y w/ are semivowels, except that
/w/ is a bilabial fricative unless contiguous to a consonant or a
low vowel.

mé? (negative) ma?3°® self
nd? (interrogative for yes-no na?3® to burn, sting
quesions) le?eh®® young

3
zala® crate of bent poles we?ehS?® red

ya?? fiber of century plant

ya?8h®" saint
a3|0

W
/y w/ contrast with /% b/, respectively.
yo?3 it (animal)

to be (used with adjectives)

wah?! tc grind

bah?! (~ wah21) co-father

Fortis stops, fortis sibilants, and resonants are all lengthened
preceding a short vowel.

/?/ is a glottal stop. /h/ is a palatal or labial fricative
following /! «/, respectively; elsewhere, it is a voiceless vocoid
without audible friction,
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ya?® fiber of century plant
yah® ashes
ra?a’® hand

rehq32 metal plow point

Clusters of two and three consonants occur in syllable onsets.
Four types occur in native words. One type is nasal plus lenis
stop: /mb nd ng/. /mb/ occurs in one morpheme only, where it
varies with /m/ and /w/. /nd/ is also rare in native words; it
sometimes varies with /n/ or /d/.

k33mba?® (~ ma?3® ~ wa??) Ffurrowed green squash
zindi?% calf (of leg)
nda®?® (~na®?) until

ndah®* (~ dah®*) how much?

3

nga cloud

Another type is /?/ plus resonant: /?m ?n °1 2y 2w/.

a?m33® to be hot
a?n3?? to be hurt
da?lu?! malaria
la?wa®* toothless

da%a’" door

A third type is velar stop plus /w/: /kw gw/.

h53

nukwa strong

h2! to twist

dugwa
Two clusters of three consonants occur in native words: /?nd
?ng/. /?nd/ occurs in one morpheme only, where it varies with
/?n 21 ?y/.

yuwe’2 zigu?ndu?® (~ zigu?nu?® . zigu?lu?® . zigu?yu?®) eye-

lash
a’nga’* to be born

These two clusters merely combine patterns already found in two-
consonant clusters; they do not introduce any new patterns.

Certain clusters are restricted to ultimas because they con-
tain a fortis consonant or a laryngeal. Others are theoretically
possible in nonultimas, but not all of them occur there. In non-
ultimas, consonant clusters in native words are Timited to /nd gw/.
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ndo?9%* very much

hS‘v

gwa?a vapor bath

dugwangab to bathe (someone)®
Consonant clusters which occur in Spanish Toanwords consider-

?b;y complicate this fairly simple picture.” There are sequences
n¢ nz/.

zando®? orphan

manzanq32 apple

There are sequences of stop plus /r/: /tr br dr/.®t

litro®? 1liter

'32

abr April

badre3? priest
There are sequences of nasal plus stop plus /r/: /mbr ndr/.

lambrg3? wire

landrg®? coriander
Spanish Toanwords also stabilize the /mb/ cluster mentioned above.
dembo®? long ago

There are sequences of various consonants plus semivowel: /zw hw
dy sy zy ry ry ly wy/.

zwete®? sweater maderya’? flashlight battery
gahwe®? (. agwe®?) coffee danya’? 1litany

dyg®? <season gulya®? Julia

basya®? to take a walk wyaring®? government

zyendo3? hundred

There are al<o sequences of two consonants plus semivowel: /ndy
nsy/.

zindyo®? July

nansya’’ Venancia

Certain rare clusters are used only by some speakers, e.g., /bl/
and /1p/.
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bleda®? (. waiea’?) bus

alpa®® (. alapg®? . lahwa®?) alfalfa

Some of the clusters introduced by Spanish loanwords occur
only in ultimas, some occur in both uitimas and nonultimas, and
some occur only in nonultimas. These restrictions seem to be a
function of two factors. The first is the phonological constraint
restricting fortis stops, affricates, fortis sibilants, and laryn-
geals to ultimas. The second is the chance occurrence of clusters
in various positions within the corpus of about 300 loanwords.

Spanish loanwords have changed the distribution of /h/. In
native words, /h/ occurs only as the coda of ultimas. In Toanwords,
it occurs as the onset of ultimas, alone or in cluster with /w/.

Ilhq32 sandpaper

gahwe3? (. agwe32?) coffee

For some speakers, /h/ occurs in a nonultima in a few words, which
violates the phonological constraint mentioned in the preceding
paragraph.

lehwande3? (. lawande®?) elephant

There is considerable free variation among certain consonants
in various morphemes. Consonants that show this variation are:
/g~1 c~z &8 %ur ren rel mww nal oneaday/.

gando3? . lan&g®?  hook ra?wa®* . 1a?wa’* toothless
act? . azt?® to jingle ru®mi?® . ru?wi?® charcoal
gala?® . ga¥a?’ wide gu?nu?® . gu”iu??® to be hooked
mafe®® . mare?® green on

yuwe®? zigu?nu®® . zigu?l1u®® .

23 23
naro’® . nano to look for 2igu?yu?S  eyelash

In some instances, a cluster varies with one of its members:
/aw.w mb.m.w nd.n nd.d/.

rugwah® . ruwah® hearth stones

k& mba?® ~ ma?® ~ wa?® furrowed green squash

zigu®ndu?® . zigu?nu?® eyelash (see other variants above)

ndah®"* . dah®* how much?

There is also variation between word-initial /y/ and its absence
before vowel /u/ plus nasalization.
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~ ~? .
yi%2 . % again

A further type of variation involves vowels and semivowels sur-
rounding /?/.

gu?we®* . gwe®e®" next younger sibling

da?ylih®* . di?th3* to deceive

ra?yiih®* . ri?Th®* to mistreat

A few restrictions in the distribution of consonants across
syllable boundaries appear to be systemic. /z/ cannot occur in a
penult if the ultima contains /& &/, nor can /%/ occur in a penult
if the ultima contains /c/.

21cT?® to be torn

$1&e?%? our spouse's younger relative

%i¢a?® to be shattered

In one morphene loss of a medial syllable results in a form that
violates this constraint for some speakers:

z1%2%% (. %1&%?% . z1gi¢a®?) acorn woodpecker (Melanerpes
formicivorus)

/r/ has no co-occurrence restrictions with affricates because /r/
in nonultimas is a recent development in fused phrases by reduction
from /&/ (Lorgacre 1957:68-70).

ract® tcmato

radi?® pine (tree)

ridunh® cak (tree)

Only one labial consonant may occur within a word. This has
been violated by some recent loanwords.

bazikwa®® . mazikwa®? (. gazikwa’2?) Easter

wiwdh (exclamation of approbation)

1.2 There are eight vowels in SJC Trique: five long vowels
/1 u e o a/ and three short vowels /e ¢ a/.° Long vowels occur in
all syllable =ypes; short vowels occur only in unchecked ultimas.
Short vowels therefore seem to be more highly marked than long
ones. There are no dipthongs; when two vowels occur in sequence,

each s the nucleus of a separate syllable. Sequences of two
vowels occur only in the final two syllables of a word. There are
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no sequences of three or more vowels.

A long vowel is extra-long in an unchecked ultima, the posi-
tion in which it contrasts with short vowels. In a checked ultima,
or nonultima, it is fairly short. In a nonultima, a front vowel is
slightly backed following /r/, and /a/ is raised and fronted fol-
lowing /y/.

ki’ yesterday ne?eh® baby

zih?!  to total up tod* milk

git1?® prickly pear oh?! to shell (corn)
lu? cat gopa’? goblet

nuh® skin ¢a® tortilla

uda?!  to vomit ¢a??® song

ne3* knife yati?? star

ne?® rope

A short vowel is notably shorter when it receives a phrase
stress (see 1.4). /e o/ have a more open articulation than /e o/.
ne’ to be sitting

34

to grindstone (metate)

gata®? to carry (potential)

Although all five long vowels occur in nonultimas, it is al-
most possible to reduce the number of contrasts in this position
to three. In words of native origin, the occurrence of /i u/ or
/e o/ respectively, is to a large degree predictable from the ul-
tima vowel, but in Spanish loanwords, the contrast clearly occurs
in a few sets of words for some speakers.

mesa’? (. misa®?) table
misa®? mass
In both Spanish loanwords and native words, however, nonultima

vowels vary freely in many morphemes, both between speakers and
even for the same speaker.

u

ra’to" .~ ro’to* blanket

In addition, nonultimas are articulated so rapidly that the vowel
is often reduced and/or devoiced.

The following generalization can be made about the near-com-
plementation of /i u/ with /e o/. /e o/ are uncommon in nonultimas.
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They occur mainly when the ultima vowel is itself mid. /e/ often
precedes /e ¢/, and /o/ often precedes /o o/. This is particularly
true when the intervening consonant is /?/ or the onset of the
nonultima is /r/. Before all ultima vowels, /i u a/ are common

in nonultimas, except that /u/ does not precede /o/.

ne?eh® baby dako?! foot

ne?’¢® to see $itah?! to sting (insect)
roko®* custard apple utah?! to annoint

no?o®* man (woman speaker) ata® to take a vapor bath
riki?! grasshopper nikg58 poor

ucl® to nurse yuwe® hidden

gaki?! nail ang®" to bathe

nitu®* face down zing®? native skirt
guku®? Inca dove (Scar- ung®*  to sow

dafella inca)
dakuh?! sty
ni®ke® chocolate

32 to sob

ako
misa’? mass
uta® to gather
uéeau o get wet ga’cg53 to carry (potential)

gale?! to walk (completive)

$iko®® groove

When no consonant intervenes, vowel sequences are restr1cted
to /iu le lo 1a l¢ ia al au ao/.

riud* wvhistle $13%2  neck

di8h aint! (man speaker) yaih® stone

rio®* trough yau?? (. yu??) armadillo

ria?® to shoot ao?? to hit

zerig®? match
Although there are no vowel sequences with /u/ as the first member,
there are seguences /uwi uwe uwa uwe uwa/.

yuwi 3%  people

$uwe® dog

yuwa® angry

yuwg®?  hair

ruwa’? squash seed
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There are very few distributional restrictions between conso-
nants and vowels. Front vowels /i e ¢/ do not immediately follow
/y/. Back vowels /u o o/ do not immediately follow /w/. Front
vowels do not precede /y/, but back vowels do precede /w/. See
examples in preceding paragraph.

Simple /k g/ do not occur following a back vowel and preced-
ing a nonback vowel. /kw gw/, however, are common in this envi-
ronment.

dukwq32 possessed house
$ugwah?! to be twisted

/m/ does not precede back vowels except in loanwords.
dimo®?  plow beam

In some cases, vowels vary freely in ultimas. Pairs of vowels
that show this variation are often nasalized. /i.e i.u u.o e.9
e~a/.

1

yuwi?! | yuwe?! palm mat

gat7® . gatt® narrow

nuh?! . noh?! we (exclusive)

retd®* . retd3" vegetable pear (Sechium edule)
yang® . yana® loft

Sometimes a sequence of two vowels varies with a single vowel:
lal~e au.u/.

lalaTh2?! . leldh?! sling

vau??® . yu?® armadillo

A further variation involves the sequences /aya/ and /la/.

21 to diminish

naya2! . nla

1.3 The SJC system of tones is analyzed as a contour system
similar to those reported for Asian languages, rather than as a
register system, such as those reported for various Middle Ameri-
can languages, including SAC Trique. Because of their mnemonic
value, however, and to facilitate comparison with SAC, tones are
symbolized by numbers which reflect their phonetic composition (1
is high, and § is low). There are eight tones in SJC Trique:
mid-high gliding to high /21/, mid gliding to mid-high /s2/, mid
/3/, mid gliding to mid-low /2s/, mid gliding to low /3s/, mid-low
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/4/s Tow /s/. low (or mid-low) gliding to mid /ss/.

v3%!  to be gitting v3®® gcar

ya%?  corncob ya3"  unmarried

v3® he is sitting y35 one (in certain number phrases)
yad"  salt y35% Sspanish moss

Only /2: 3 4/ occur in nonultimas.

va2lnuh"® drum
gwe’se® judge
ga“ya?! (. gays?!) to sit (potential)

In this position, /s/ has a variant /ss5/ preceding /m/.
$umg3? barn owl (Tyto alba)

/4/ is phonesically intermediate between /«/ and /s/ in ultimas,
and seems to represent a neutralization of these two tones; it is
here assigned arbitrarily to /4/. It occurs contrastively only
when the ult ma tone is /21 sz 3 s« 35/. Non-tone-carrying non-
ultimas, when not devoiced, have a carrier tone around level s
when the folowing tone is /21 s2 3 s& 35/, and around level *
when the fol-owing tone is /v s ss/. Tone-carrying nonultimas
with /3/ are more prominent than non-tone-carrying nonultimas.

In ultimas, all eight tones occur with long unchecked vowels.
See examples above. A1l but /21 3s/ occur in ultimas with short
vowels.

gang32 to grab (completive) gunq" to sow (potential)

gung® 1o hear (completive) ganqg® to grab (potential)

gung®* to sow (completive) gung®? to hear (potential)
A11 but /s2/ occur in ultimas checked by /h/, but /35/ is very
rare.

ya?ah?! gourd nuh* generous
ya?ah® chili pepper ni’nuh® bean gruel
ya?5h’* god gadnuh®? shoe
mayah3® yellow

A1l but /s«/ occur in ultimas checked by /?/, but /21 3s/ are very
rare, and /3:/ occurs only as a sandhi variant (see 1.4).
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cT?2! (L ¢¥?®) tiny rune’* nana?® large black

a beans
na?%? 20?° you start for home

~o5
n3?® to start for home ma two (tortillas)

ca??s (. a%za?5) how? (with a
component of surprise)

zaga?®® spleen

Nasalization is a word-level feature; a word is either nasal-
ized or it is not. Nasalization is actualized mainly on the vowel
of the ultima, but extends regressively to nonultimas until a con-
sonantal barrier (any consonant other than /y w ?/) is reached.

/a a/ are raised to mid central when nasalized. /u/ has an

extremely close variant, approaching a syllabic labiovelar nasal,
when nasalized.

There are 1imitations on the distribution of nasalization
with respect to consonants and vowels. A word with nasal plus
stop as onset of its ultima is never nasalized.

53

nda until

nga3 cloud

If the onset of the ultima ends in a nasal, and the vowel of the
ultima is /1 e ¢ u 0 ¢/, the vowel is always phonetically nasalized.
I do not mark nasalization in such words.

ne?? rope

nuh® skin

In this same context with /a a/, the word may be either nasalized
or not (although it is most often nasalized when the nasa1 is /m/).

nah® barrio of Yosoyuxi $1n3%? paint

ndh® net bag mé? (. mi?) (. -gative)
da?nah®" ghost amd?® to rain

¥1?n3h%" to abound nim§3? heart

na®" water

The s?me constraints apply to sequences of nasal-vowel-glottal stop
-vowel.

ne?ech® baby na?ah?! to be faint

gono?9%? medicine $1na®3h?! language
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/e of o=cur in the ultima of nasalized words only in Spanish
loanwords. “onolinguals usually replace /e/ by /i/, and sometimes
/o/ by /u. A1l other vowels occur with nasalization.

ract?® ‘omato natd® stringbean

&%t pox retd (. retd) vegetable pear
trd®? . tr7%?  train al3®? to write

rayd®? . rayi®? stallion vya?§®* fire

Nasalization occurs with all eight tones.

21 ~ 35

ya t> be sitting VY3 scar

y&%?  corncob y3* unmarried

yéa he is sitting yés one (in certain number phrases)
ya3* salt ga?8h®®  four

A few words have nasalized and non-nasalized variants.

d3h®® . dah®® thus

ad8®? . ale®? to pass

In exclamatory words the distinction among long unchecked
vowels, long vowels checked by /h/, and short vowels is lost. Al]
these vowels show a breathy fade, which I have chosen to consider
a manifestation of /h/.'" Thus, in exclamatory words, there is a
jo?trast only between those that end in /h/ and thase that end in

?

The eicht-contour tone system does not occur in exclamatory
words. Instead, there is a set of five pitch-stress patterns,
symbolized ty diacritics over vowels: 1level mid-high or mid tone
on the ultina /-/, level mid-low or low tone on the ultima /+/,

a glide falling from mid to mid-low on the ultima /~/, level mid
or mid-high tone on the penult with a glide falling from mid-Tow
to low on tte ultima /-.2/, a glide rising from Tow or mid-low
to mid on tte ultima /v/. Each morpheme normally occurs with
only one of these patterns in any one idiolect.

8h (declarative in answer to a question)
$7? grandfather!
gah (. géh) (interrogative for content questions)

$4? (:.nterrogative for yes-no questions with affirmative
answer expected)
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zitdh relative's husband!

? (.~ md?) (negative)

= B

wdh dog!
36kd? relative's wife!
dirdh father-in-law!

duwl? aunt! (woman speaker)

Certain morphemes occur only as exclamatory words. These
comprise a few exclamations and some members of a set of particles
with meanings similar to those carried by intonation contours in
English. They occur only utterance-final. There are many mor-
phemes' which I have never observed as exclamatory words, e.g.,
verbs. There are also a large number of morphemes which may occur
as either word type, depending on their syntactic function. Most
nouns belong to this group. When a noun is used as a vocative,
it occurs as an exclamatory word; when it is used within a clause,
it occurs as an ordinary word.

The correspondences between the vowels and laryngeals in the
two systems are fairly simple. A1l ordinary words checked by /?/
correspond to exclamatory words checked by /?/. All ordinary words
checked by /h/ correspond to exclamatory words checked by /h/. All
ordinary words ending in long unchecked vowels or in short vowels
also correspond to exclamatory words checked by /h/. /e ¢ &/ in
ord;nary words correspond to /e o a/, respectively, in exclamatory
words.

da?nu?®? our uncle lupe3? Lupe
da?ni? uncle! |Gpdh Lupe!

ra?wih®* woman's brother betg3? Albert

ra®wth brother! b8tdh Albert!
Juwe® dog fi1ta®? Margaret
$Gwsh dog! |ftah Margaret!

Following a question, however, final /h/ in names and kinship
terms used as vocatives becomes /?/.

bétd? Albert!
dTni? man's brother! (from dfnuh).
The correspondences between the two tone systems are not en-

tirely regular. A detailed Tisting of such correspondences is
beyond the scope of this paper.



Trique 49

1.4 There appear to be at least two levels of organization
above the word.

One of these is the phonological PHRASE, a level marked by a
stress on the ultima of the word which functions as its nucleus.
A phonological phrase may contain up to four words. Very often
it contains only one. Some morphemes, mainly pronouns and par-
ticles, rarely or never occur as the nucleus of a phrase. Some
of these are proclitic, and others are enclitic. A1l other mor-
phemes occur only as the nucleus of a phrase. Whatever the number
of words in a phrase, stress occurs on either the first or second
word. Phrase stress /'/ is marked both by intensity on the ultima
of the word receiving it and by a lengthening of unchecked long
vowels or a shortening of short vowels. The latter is accompanied
by compensatory lengthening of an immediately preceding fortis
stop, fortis sibilant, or resonant.

'd332 207 8h your pet

34

ze®" la'pe®? 20?° 8h your pencil

'm3® '20?% 8h to him

'm332 20%° 8h to you

The second level of organization is the UTTERANCE, which has
been mentioned above in connection with the distribution of ordi-
nary and exclamatory words. The final word of an utterance is al-
ways an exclamatory word. One phrase of an utterance, normally
the final one, is marked by a slightly stronger stress /"/.

At the utterance level, there are some intonation-like phe-
nomena. Strong emphasis can be expressed on an ordinary word by
extra-strong utterance stress, by greatly lengthening consonants
and vowels except for short vowels (which are, if anything, even
shorter), and by raising the noncontrastive pitch on non-tone-
carrying nonultimas.

3a"kd® 207° 8h you are talll

Insistence can be expressed by greatly lengthening the utterance-
final exclamatory word, by giving it utterance stress, and by na-
salizing and laryngealizing it.

ri'ke* z0?% ni*'?yah®* '?Uh® "8h come on now, give it to me
to look at!

Sympathy can be expressed by superimposing a falling pitch accom-
panied by increasing laryngealization on the tone system and
lengthening the final syllable.
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ni"ke¥? di?% &h poor you!

Impatience or annoyance can be expressed by shifting the pitch of
the utterance to a higher key.

ne® ne'?eh’® "md? I don't know!

A further phenomenon within the phrase or utterance is tone
sandhi. A group of five pronouns changes the ultima tone of any
immediately preceding word ending in a vowel or /?/ and having
tones /3 35 s3/ to /32/. These pronouns also change the ultima
tone of any immediately preceding word ending in /h/ and having
/3 53/ to /21/ with loss of /h/.11

2. The WORD in SAC Trique is also well-marked. The ultima
is the position of phonemic differentiation, and nonultimas are
positions of neutralization. The contrast between fortis and lenis
consonants, for example, occurs only in ultimas and is neutralized
in nonultimas. In addition, a far greater range of tonal possi-
bilities occurs in ultimas than in nonultimas.

Words have stress on the ultima. There is also a phonetic
stress on a penult with tone 2, and on a penult preceding an ultima
with a medially-checked vowel (V?V or VhV).

2.1 There are 25 consonants in SAC Trique: fortis conso-
nants /pt ks &me n* 1+ ye we/, lenis consonants /b dgz £mn
i y w/, and consonants undifferentiated as to fortis-lenis /c & r
? h/. The fortis-lenis contrast is found only in ultimas. Neu-
tralized phonemes occurring in nonultimas have been identified with
the lenis series. /m: n+ |- y- w+/ occur only in monosyllabic
words. /c &/ occur only in ultimas, except that a few speakers
substitute /&/ for /%/ in non-ultimas in a few words. The only
consonants which may close a word are /? h/.

Fortis stops and sibilants are voiceless and slightly length-
ened. Fortis nasals, lateral, and semivowels are quite long.

la’pih® pencil m-i3%*% bridge

to3h3 grindstone (metate) n-e® naked

ko* twenty i-ih® little
me?sa® table y-a®* tongue
£i3% large weih® two

/b/ is a voiced fricative in the onset of ultimas, except
after nasals, where it is a stop. /d g/ vary from voiced frica-
tives to voiced stops to voiceless stops in most environments.
They are stops after nasals. Lenis sibilants vary from voiced to
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voiceless. lenis nasals, lateral, and semivowels are short, and
/n/ is velar immediately preceding /g/.

be?e® -asseverative) mi2!  yeliow

da® plain n3?® a1

gah2 to grind (completive) lu2!  worm

28h&° 1welve and a half yi? another time

%a%Y? 1osquito CEREAVOS  wah® to grind

Affricates are voiceless; /&/ is slightly retroflexed.'? /r/
is a retroflexed grooved flap. It is voiceless utterance-initial
or following /h/ and voiced elsewhere. /?/ 1s a glottal stop.

/h/ is a voiceless velar fricative in the onset of a syllable;
elsewhere, it is a voiceless vocoid.

c!® tough

%al?  cunyon

re?® you (formal)

1% nine

wah? to grind

Clusters of two and three consonants occur in syllable onsets.

Several types occur in the ultima of native words. On type is /n/
plus lenis stop: /nd ng/.

nda*?® until

nga® cioud

Another type is /?/ plus resonant: /?m ?n ?| ?y ?w/.

ga®?md® to be warm (completive)
ga®?n¥®! to put in (completive)
de??lohc®* rooster
ga®?y8h? to blow (completive)
du®?wi® thunder
A third type is velar stop plus semivowel: /ky kw gy gw/. /ky/

occurs only &cross morpheme boundary. Some speakers do not have
/qy/ but have simple /g/ in its place.
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ga*ta® k-yih® a® carry you-me!

kweh® pus

nidgyd?! (. nigd?') town of Tlaxiaco

gweh2 to jump

Other clusters of two consonants which occur in ultimas are:

zn nz/.

dra?3* yi*?uh®*  to bother

znah® language

$uku? 1a’nzihi*? daddy-long-legs

One cluster of three consonants occurs in ultimas:

?ngo* one

Clusters are more common in ultimas than in nonultimas.

/?ng/.

/dr

0f the

clusters Tisted above, the only ones which occur frequently in non-

ultimas are /ng ?n gw zn/.

ngulya*® roadrunner
2na2kIntS*  opossum
dudgwa®ne®* to melt

zn3%%8h3*® conversation

There are also several clusters which occur only in nonultimas:
/hn 2y zd ngw zgw/. Of these, /%y zgw/ each occurs in one morpheme

only.

hna%&1?® to awaken (someone)

¥yadlaha*® duck
zdu®ku*® necklace
ngwd"?sh® four more

a’zgwa"?a® earlier

Clusters beginning with /z/ most frequently occur word-initial.

Many other consonant clusters occur in Spanish loanwords.

There are sequences /né n¥/.

le3n&uh® Lawrence

n¥i2u® an old coin worth six centavos
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There are sequences of nasal plus stop plus /r/: /mbr ndr/.

di2mbre® postage stamp

la?ndru® coriander
There are sequences of various consonants plus semivowels: /ry ly
hw/ .

dezryu3 Emeterio

hualyaa Julia

ga’hwe? coffee

Other consonant clusters introduced through loanwords are: /mb nt
st sk rk zg zv nsy nty skw/.

re?mbuhu’™® top (toy) zga®le?ra® ladder

za®ntu® a1l Saints' Day zye®ndu® hundred

kweh® stah® mustard greens be?nsyu® Florencio

ska?® f:scal (a religious za®ntyo? sSantiago
official)

ba?skwa® Easter
bo3rkeh® George

Some of these clusters occur only in ultimas, some only in non-
ultimas, and some in both.

Spanish “oanwords have introduced two new distributions for
/h/:  in the onset of yltimas, alone or in cluster with /w/; and
alone in the ¢nset on non-ultimas.

aZhu? gerlic

ga’hwe? coffee

hualya3 Julia

In some niorphemes, there is free variation in nonultimas be-
tween a consornant cluster and the second member of that cluster.
Sets which show this variation are: /zd~d nz~n ng~g dr~r/.

zda®ne"*?® ~ da’ne*® goat

zna2du® ~ na?du?® (also ?na?du®) soldier

ngu®n¥?3*® ~ qunT?T*® prickly pear

druh® ~ ruh® clay pot
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There is one restriction on the distribution of consonants
across syllable boundaries. The onsets of two contiguous syllables
(in nat;ve words) cannot each contain a labial consonant {Longacre
1957:28

2.2 There are thirteen vowels in SAC Trique: oral vowels
/i % ueoal, nasalized vowels /T 7 U & & &/, and undifferentiated
vowel /a/. Nasalized vowels occur only in ultimas unless the on-
set of an ultima is /?/, in which case the preceding vowel is
usually also nasalized (Longacre 1957:25). A few morphemes such
as ra'?3® mushroom do not have nasalization on a vowel followed
by /?/ plus nasalized vowel. The contrast of /i i/ with /7 %/,
respectively, is neutralized immediately following nasals. In
ultimas, only the nasalized vowels are considered to occur. /& &/
are rare. There are no dipthongs; when two vowels occur in se-
quence, each is the nucleus of a separate syllable.

/+ ¥/ are high central. /a/ is mid central. Other vowel
symbols have their usual phonetic values. /e/ is more open imme-
diately following /1:/, and in nonultimas between /r/ and any con-
Zgyant other than /?/. /&/ is higher than /a/ (Longacre 1957:21,

c!® tough k?? river

d#?! calm di? palm tree

u*? powder F$uigwdh3"-33

N

brother! (honorific, woman

speaker)13

n°935 meat ~343

z0 work

0¥ soot o
k&*? seeds

12
ta cangon yAh3 stone

ct® a drop

Vowels in ultimas may be unchecked, mediaily-checked by /? h/,
or finally-checked by /? h/. When unchecked, they are longer; when
medially-checked, they are interrupted; and when finally-checked,
/? h/ close the word. Medially-checked ultimas have the phonetic
stress on the first mora when checked by /?/, or when checked by
/h/ with a nonrising tone sequence or level tone; and on the second
mora when checked by /h/ with a rising tone sequence.

y°ask tongue
yo?0® year

yaha® flower
y&?3*  teeth

vah® ashes
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Medially-checked ultima vowels are in contrast with disyllabic
sequences having /? h/ in the onset of the second syllable.

y537553

a?hu® carlic

twins

The distribution of vowels across syllable boundaries is re-
stricted. /i u a/ occur in nonultimas before all ultima vowels.
/e o/ occur in nonultimas only before restricted lists of ultima
vowels. /a/ occurs in nonultimas only when followed by /?A/. /4/
never occurs in nonultimas. Nasalized vowels occur contrastively
in nonultimas only if the ultima vowel is also nasalized. When
no consonant intervenes, vowel sequences are restricted to /iu io
la 10 18 eu al au a7/ (Longacre 1957:25).

There are two distributional restrictions between consonants
and vowels: /w w+/ cannot immediately precede /u o/, and /y y:/
ca?not occur contiguous to /i/ within the same word (Longacre 1957:
16).

2.3 SAC Trique is analyzed as a highly asymmetrical five-
tone register system (! is high, and 5 is low). A1l syllables
carry tone, a1though ultimas have the greatest potential for tonal
contrast.

Penults may carry level tones /2 3 & 5/; antepenults may car-
ry only /3 s s5/.

re?ta® rope nalgi®?yah? kwd" nTh® they made it

$1%1u?  cat purple
Wb b 13 ,

ga“ta® she’'ll carry na'du’na’ zi® he'll change it

5.4,59ya5 133 '
gEs?a four gu’du®?we’ k& I'll sell squash

In ultimas, "evel tones /2 3 & s/ {but not /1/) occur.

2 pa..m basket

yo
k3® squash
?t* nine
$8° eloven

Sequences of two tones in ultimas are: /12 13 21 23 32 34 35

%3 45 s1 32 53 ssf, OFf these, /13 32 51 52/ each occur in
one morpheme only.
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ga’ki!? nail na®to*?® banana

3% yes a’?i"® nTh® they’'re heavy

nidgyad?' town of Tlaxiaco ga’wi® yo®! I was guick

dii?® person in charge of reli- ga’wi® yo®? re?® you were
gious festival (mayordomo) quick

ma’ka®? Mexico City za’" $6%%%% long stuff

a’ne’* nTh® they’re bathing ° za®" nalko®* dried stuff

to?s gascl53 white milk

Only two sequences of three tones occur: /3u3 3s5u/,
CISQS

t°35k

roasting ear
milk

A1l the above tones and tone sequences occurring in ultimas
are found in unchecked syllables. In medially- or finally-checked

syllables, restricted sets of tones and tone sequences occur. Syl-
lables checked medially by /?/ occur with /3 #3 s3/,

m-T?73

adtyogts

soap
‘foam
shadow

Syllables checked medially by /h/ occur with /3 w3 s3 su/,
kaha® log
23%73h3" 3
riduhu’?

y328h3s"

money
reed

musical instrument

Syllables checked finally by /?/ occur with /2 3 & s 34 35 us/,

d13?n1?? our corn da®r3?3* nth® all of them
g¥?? zi? he stinks u¥ta?3® 2i® he's fighting
&i?*  ten zdu®kii?*® nephew

213-ga®ki?® our nails

Syllables checked finally by /h/ occur with /2 3 & 5 23 34 45 u3
53/,
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z1%-neh® my meat ¥ulgweh®" 213 his sister

ruh® clay pot rudgudcih*® armpit
¢ih" seven ni®kah*® her husband
Sudwin®  twelve zi%-neh%® her meat
tah?® dad!

There are some restrictions on combinations of tones across
syllable boundary. Most of these restrictions involve the high
tones /1/ and /2/.

2.4 The phonological structure of SAC Trique above the level
of the word has not been studied in detail. One feature of inter-
est, however, is the replacement of tone by intonation contours on
certain kinship terms functioning as vocatives at the end of either
a dialogue or hortatory paragraph. There are three contrasting
contours, which involve final laryngeals as well as tone. One con-
tour ends in open vowel or /h/ and has a level tone around levels
/2/ or /3/ of the regular tone system. This contour means 'casual'.
The second ends in /?/ plus reduplicated final vowel and has a
level tone around level /3/ of the regular tone system. This con-
tour means 'insistent'. The third has no laryngeal and a falling
tone from around level /2/ to around levels /4/ or /5/ of the reg-
ular tone system. This contour means 'calling'. Examples of these
contours on the word di3n32! man's brother: di®n?®, di3n??%3,
di3n?25, These vocatives are preceded by one or more of a set of
ten particles which have meanings giving emotional coloring. These
particles belong to the regular tone system (Longacre 1964:143).

In SAC Trique, a group of four pronouns is accompanied by tone
changes in an immediately preceding word of the proper phonological
and grammatical description. The application of such changes is
not automatic, and Longacre has analyzed these tone changes as a
separate morpheme (1959:22-27).

3. In this section, I compare the phonological systems of the
two dialects as systems. My orientation is typological, not com-
parative in the sense of reconstructing a proto-language. Never-
theless, historical considerations will be mentioned when relevant,
including the comparison of cognate morphemes.

3.1 Both Trique dialects have the same sets of fortis and
lenis stops /p t k b d g/ and the same two laryngeals /? h/. Both
have the same five resonants /m n | y w/, but SJC lacks the corre-
sponding fortis resonants of SAC /m* n+ 1+ y+ w+/. The great-
est difference between the consonant systems of the two dialects is
in the patterning of affricates, sibilants, and flap. SJC has nine
phonemes in this area, in a symmetrical three by three pattern.
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There are three points of articulation--alveolar, palatal, and
retroflex--and three manners of articulation--affricate, fortis
sibilant, and lenis sibilant. The lenis retroflex sibilant has a
flap allophone. SAC, however, has only seven phonemes. There are
affricates, fortis sibilants, and lenis sibilants at alveolar and
palatal points of articulation, and a flap with a retroflex sibi-
lant quality. The palatal affricate has a somewhat retroflex ar-
ticulation. (See footnote 12.)

SAC fortis resonants developed mainly by a lengthening of
simple ;esonants to compensate for the loss of a penult {Longacre
1957:18).

SIC yume3*, SAC m-7%*?  sweet potato
SJC yana®, SAC n-a’ loft
SJC yuwe3*, SAC wee’"? century plant

Affricates and sibilants show fairly regular correspondences.
SAC /&/ 1is phonetically intermediate between SJC /&/ and /&/. (See
footnote 12.)

SJC gadi®, SAC ga’ki?i*® fever
SJC &3%, SAC &03%*  soot

SJC /%/ has developed mainly from a fusion of /%i&/.
SJIC %a?! (. %i%?'), SAC %i3%¢a?' back

The distribution of the consonant phonemes is similar in the
two dialects. In SAC, however, /? h/ sometimes occur in nonulti-
mas.

The two dialects show different inventories of consonant clus-
ters. SJC does not have clusters with a sibilant as the first mem-
ber, but such clusters are quite common in SAC. This difference is
more apparent than real, in that there is free variation in SJC
among sibilant-vowel-consonant (stop or nasal) and sibilant-conso-
nant sequences, e.g., zit~ ~ zjt- ~ zat- ~ zt- ~ zt~. Even though
the forms without vowels are statistically more common, I have cho-
sen to write the full forms with vowels. Such sequences corre-
spond somewhat to SAC clusters with a sibilant as the first mem-
ber, and sometimes to sequences of sibilant-vowel-consonant.

SJIC a’zigwa?a®®, SAC a’zgwa“?a® earlier
SJC ¥uku®, SAC P¥ulku® animal

Clusters introduced via Spanish loanwords differ largely be-
cause of chance differences in the phonological structure of the
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words that happened to be borrowed.

A few clusters which belong to neither of the above two cat-
egories occur in only one dialect or the other. SJC has a rare
/mb/ cluster. SAC has rare clusters /2y hn/ and /ky/ which occurs
only across mcrpheme boundary. SAC also has clusters /ngw gy/
which correspend to SJC /gw @/, respectively.

SIC yudcwa?3h®, SAC ngwd*?3h®  four more
SIC niz‘', SAC nilgyd?! town of Tlaxiaco

Note that SJC /y/ does not occur contiguous to /i/.

3.2 The most obvious difference in the vowel systems as ana-
Tyzed is the presence of a series of nasalized vowels in SAC and
the Tack of stch a serjes in SJC. This difference is more apparent
than real, in that nasalization functions almost identically in the
two dialects. In SJC, nasalization is considered a word-level fea-
ture rather than a component of a series of vowel phonemes. Spo-
radic irregulerities make such an analysis difficult in SAC.

Remaining differences in vowel systems are the long versus
short opposition in SJC and the two extra tongue positions in SAC.
SJC short vowels correspond to various SAC vowels: SJC /e/ corre-
sponds to SAC /i + e/, SJC /o/ to SAC /% u o/, and SJIC /a/ to SAC
/a/.

SIC gadi®?, SAC ga®(7?’ to pass (completive)

SIC reté®* (. retd®*), SAC nidt?*® vegetable pear

SJC gane®?, SAC ga’ne®’® to chew (completive)

SJC nano®?, SAC na’n???®  to tell

SJC t3%, SAC tG°® blood

SJC ?ngo*, SAC ?ngo* one

SIC wa?a?, SAC wa®?a®?® to spin (thread)

The short vowels of SJC are often preceded by lengthened allophones

of consonants. some of which correspond to SAC fortis resonants.
Note that SAC /e/ is more open after /i-/.

SAC /+/ usually corresponds to SJC /u/ when there is a nasal
or nasalization in the syllable, but to SJC /i/ elsewhere.

SJC wa?nuh®, SAC wa®?n?h®  three

SJc dakﬁzl,' SAC da’k??! nose

SJC ki%?', SAC ki'? tree bark
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The SAC form is thus phonetically intermediate. SAC /a/ corre-
sponds to SJC disyllabic cluster /ai/ or to /i/.

SJC vyaih®, SAC yah® stone
SJC zigi?3, SAC zi®ga?A*?®  mud

Note that SJC /a/ is raised and fronted following /y/ in nonultimas.

3.3 Probably the most outstanding difference between the two
dialects is in their tone systems. At first glance, they would
seem to be totally different, because one is analyzed as a register
system and the other as a contour system. Again, the difference
results largely from analytical choices by the investigators. The
register system of SAC is highly asymmetrical, although not so
asymmetrical that a contour analysis would be simpler. A contour
analysis for SAC would have nineteen contrasting contours. A reg-
ister analysis would be possible in SJC but quite inefficient. If
fewer than five registers are posited, severe phonetic distortion
is introduced when the level tones and the end points of glides
are assigned to specific registers. If five registers are posited,
the distortion disappears, but neither of the two highest registers
occurs except in sequence with another register.

One historical fact largely accounts for the far greater
range of tonal possibilities in ultimas in SAC: an unstressed
particle of the form *V3, meaning 'end of noun phrase', fused to
the end of many words. Such words also have forms without the
fused particle, which occur phrase-medial. In many cases, all that
remains of the particle is its tone, which appears as the final
member of a tone sequence, usually as /3/. A1l of the following
SAC tone sequences have this source: /12 »3 53 su ss3 354/ (Long-
acre 1957:78-79). As soon as this fact is taken into account, the
two systems begin to look similar, and the correspondences are
fairly regular. SJC /21 3 3% 35 » 5/ correspond to the same tones

in SAC.
SJC nia%', SAC nidgys?' town of Tlaxiaco
SJC k&%, SAC k3% squash
SJC ane®*, SAC a®ne’*  to bathe
SIC yuwi®®, SAC gwi®® people
SJC U*, SAC °1* nine
SIC gaci®, SAC gaSci® white

SJC /32/ corresponds to SAC /2/; SJC /53/ to SAC /«.3/ (disyllabic
sequence).
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SJC d&%2, SAC d3% possessed corncob
SJC nida®, SAC ni*¢a® full

Four of the renaining SAC tones are of unique occurrence: /19 32
51 52/, The morphemes which have /13 51/ do not have cognate forms
in SJC; /32 s2/ correspond to SJC /21 32/, respectively.

SJC maka’!, SAC ma’ka®?® Mexico City
SIC yo?? 20?5, SAC ga®wi® yo®? re?® you were quick

The remaining two tones in SAC, /23 s/, correspond to SJC /32 5/,
respectively.

SIC gane®?, SAC ga®ne®’® to chew (completive)
SIC 2% ni®, SAC a%?1"5 nth® they're heavy

A further difference between the two dialects is the distri-
bution of tone in nonultimas. Although tone does occur in all non-
ultimas in SAC, it has a fairly low functional load. In the cases
where it carries meaning, the cognate forms in SJC usually show the
significant tone also.

SJIC gi“?ya?!, SAC gi*?ya?! to make (anticipatory, sandhi
form)

Sometimes the tone is carried over to the ultima as the first part
of a contour; SAC /u.3/ corresponds to SJC /53/.

SIC niga®?, SAC ni%a® fuiz

Other SJC words with tone in nonultimas are usually loanwords or
recently “fused compounds which are not cognate with single words
in SAC.

SJC has nothing which corresponds to the medially-checked vow-
els of SAC. These vowels result, however, from the same historical
fusion of a *V? particle that resulted in six new tone sequences.
When this particle fused to words with final /?/ or /h/, the result
was a medially-checked vowel (Longacre 1957:77-79). A1l words with
medially-checked vowels have phrase-medial forms with final laryn-
geal; Longacre analyzes the loss of the final mora as a morpheme
meaning non-phrase-final (1959:14-15). Although there is no par-
ticle in SJC which means 'end of noun phrase', there is a particle
&h (statement) used only sentence-final. This particle may be cog-
nate with the fused *V® of SAC (but note also cognate relation
stated in 3.4).
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3.4. SJC exclamatory words represent a broader phenomenon
than SAC intonation contours, although SJC final /?/ on kinship
terms used as vocatives at the end of questions is probably cognate.
with the SAC insistent intonation contour.

SJC dfnu®, SAC di’n¥°¥® man's brother!

The set of particles which precede these kinship terms in SAC
has meanings similar to the set of particles which occur as exclam-
atory words in SJC, and several pairs show a clear cognate relation.

SJC nf? alternating with ni?®, SAC n7?2 (interrogative
for yes-no questions)

SJC ah, SAC a® (mildly asseverative)

SIC m&? (~ ma? ~ m&? ~ m8?) alternating with m3®%, SAC m3h3
{negative) .

At the present time, SAC does not show any tendency to slur or
drop nonultimas, while such a tendency is quite strong in SJC. The
SAC development of fortis resonants and clusters with a sibilant as
the first member, however, indicates that such a tendency existed
in SAC at some time in the past.

4. In most cases, phonetic differences between cognate mor-
phemes in the two dialects do not preclude morpheme recognition,
especially in meaningful context. The speaker of one dialect hears
the other and matches it to his own. Even where there are discrete
phonemic differences, phonetic actualizations are often fairly
close. For example, in the ultimas of SJC yana® and SAC n-a® 1oft,
the phonemic length on SAC /n-/ is matched by phonetic length on
SJC /n/, because it precedes a short vowel. Another example is
found in words with sibilant-vowel-consonant sequences in SJC,
which vary to sibilant-consonant and which correspond sometimes
to one, and sometimes to the other, SAC sequence. A third example
is SAC /4/, which is phonetically intermediate between /i/ and /u/,
the two SJC vowels that correspond to it. SJC speakers have no
trouble assigning the phonetically odd vowel to /i/ or /u/, because
of their phonological and lexical expectations. SAC speakers have
more difficulty because their dialect has all three vowels, and
they hear some words with a wrong vowel, not merely an odd one.
They nevertheless learn to compensate.

I have attempted to show that two systems, which set side by
side appear very different, can in fact seem quite similar when
spoken. The phonetic actualization of the speaker's phonological
system allows the hearer to reinterpret what is said in the direc-
tion of his own phonological system.
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I believe that this has implications for the design of orthog-
raphies to be ised by speakers of such dialects for practical com-
munication. Bacause of the considerations mentioned above, spoken
materials are likely to show greater intelligibility between Trique
dialects than written materials. Any orthographies based on the
phonological systems described will maximize the differences, be-
cause orthographies do not pass through a phonetic 1imbo between the
writer and the reader. By this I mean that the nondiscreteness
of phonetic actualizations allows a speaker of one dialect to re-
interpret an utterance in the other dialect according to his own
phonological system. The discreteness of written materials, on the
g%her hand, makes such a reinterpretation difficult if not impossi-

e.

It is quite possible to imagine a situation where the reverse
would be true: very similar phonological systems with extreme
phonetic diversity. In such a case, written materials would show
greater intelligibility between dialects than spoken materials.
This is apparently the case among many dialects of English, espe-
cially with respect to the vowels (cf. Smith 1967).

It might be possible to design a writing system which would
serve for both Trique dialects by writing morphophonemically a
sort of "Protc-Trique". There are considerations which make such
a project impractical, however. One is the range of lexical dif-
ferance between the two dialects, which alone seriously impairs
communication.  Another consideration is sociolinguistic: a cer-
tain degree of hostility between Trique villages makes people from
SJC unwilling to accept anything associated with SAC.

A third, purely practical, consideration in orthography design
is time. Government literacy programs often ask a linguist to de-
sign an orthocraphy for some language in a few weeks, virtually
forcing him tc base it on a surface analysis.
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NOTES

1

The percentage of shared cognates on the Swadesh 100-word
list is 75. .n January 1970, Eugene Casad and my husband, Bruce
Hollenbach, carried out an intelligibility testing project among
Trique dialecss. The test procedure involved having subjects 11s-
ten to sententues and answer content questions about them. Intelli-
gibility, defined as average percentage of correct answers to the
question, was approximately 79 percent for SAC subjects on material
in the SJC dinlect, and 58 percent for SJC subjects on material in
the SAC dialect. On material in their own dialects, SAC subjects
scored approximately 98 percent and SJC subjects scored approxi-
mately 99 per«ent. The lack of reciprocity in the scores is ex-
plained by the fact that intelligibility is not the same thing as
relatedness brtween dialects; many factors are involved, including
interdialectal learning. Intelligibility testing is described in
gitail in Casad (1974); the Trique project is described on pp. 78-

2

These da:a were collected on trips to Copala from 1962 to 1974
under the ausaices of the Summer Institute of Linguistics. I am
grateful to my husband Bruce for many helpful insights and for many
fruitful discussions about various aspects of Copala Trique phonol-
ogy.

3

The transicriptions used in these sources differ. I have con-
verted them all to a transcription parallel to that used here for
Copala. Longicre has also read this manuscript and supplied addi-
tional data bayond that in the above sources. Throughout the pa-
per, I make s»ecific reference only to the 1957, 1959, and 1964
works. Most examples in 2.1 and 2.2 are from the index of Trique
forms on pp. 181-191 of the 1957 work, and most examples in 2.3
are from the 1952 and 1959 works.

4
It would be possible to interpret SJC neutralized obstruents,
i.e., the ones that occur in nonfinal syllables and in cluster with
nasals, as fortis rather than lenis. Such an analysis implies that
fortis, rather than lenis, is the unmarked member of the opposition;
it is parallel to the analysis of neutralized vowels as long rather
than short, making length the unmarked member (see 1.2; but cf.
also footnote 9). In favor of interpreting neutralized obstruents
as fortis are the following considerations. Firstly, in intervo-
calic positicn, neutralized stops, 1ike fortis stops, retain a stop
articulation, while lenis stops are actualized as voiced fricatives.
Secondly, an optional rule permits vowels to drop between a sibi-
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lant and a fortis stop or nasal, and also between a sibilant and a
neutralized stop. (These two points are related: the vowel drop
rule is blocked before a stop actualized as a fricative.) A third
consideration is that a fortis sibilant replaces a neutralized sib-
ilant when a disyllabic word is contracted to a monosyllable by
loss of a repeated vowel and a medial /?/. A fourth consideration
is that SJC Triques consistently prefer to write the neutralized
stops by Spanish symbols for voiceless stops (p t c qu). (Reac-
tions to symbols for sibilants are mixed, largely because Spanish
has so few available symbols in this area.) There are also, how-
ever, strong considerations in favor of interpreting neutralized
obstruents as lenis. Firstly, in word-initial position, neutral-
ized obstruents (in polysyllabic words) and lenis obstruents (in
monosyllables) have a very similar articulation. Secondly, in all
positions, the lenis retroflex sibilant has the same articulation as
the neutralized retroflex sibilant. A third consideration is that
interpreting neutralized stops as lenis simplifies allomorphy.
'"Noncontinuative' is sometimes expressed by /g/ replacing /w/, and
'possessed' is sometimes expressed by /d/ replacing /y/; both are
actualized as lenis stops in monosyllables and as neutralized stops
in polysyllabic words. In that the evidence is inconclusive, I
take the conservative position and interpret neutralized obstruents
as lenis. This fits both universal markedness conventions and
probable historical development; cf. the allomorph example above.
Both native reaction to orthography and the contraction example,

on the other hand, perhaps show an emerging alignment of neutral-
ized obstruents with the fortis series.

5

The semantic similarity (forcible expulsion of air) among the
members of this minimal triplet invites speculation about the de-
velopment of these forms from the same etymon. Longacre (1962:237)
gives the Proto-Popolocan-Mixtecan cognate set underlying at least
some of them; it includes forms glossed both 'cough' and 'sneeze'.
Th$?e three words are, nevertheless, in clear contrast synchroni-
cally.

6

Clusters /gw nd/ are reflexes of Proto-Mixtecan unit phonemes
/*k" *ny/, respectively (Longacre, 1957:10). In addition, Longacre
suggests that in Proto-Mixtecan, words with medial /?/ were one syl-
lable rather then two (1957:75-56).

7

A detailed treatment of the influence of Spanish on SAC Trique
is given in Hollenbach (1973).

8
The existence of a /tr/ cluster from Spanish loanwords creates
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a contrast between a cluster of stop plus retroflex sibilant and
the retroflex affricate /¢/. There is no corresponding contrast,
however, between the alveolar and palatal affricates, and such
nonexistent clusters as /*tz/ and /*t%/.

A full set of five short vowels can be posited in underlying
forms, because /e o/ sometimes become /i1 u/ rather than /e o/ when
a laryngeal suffix is added to the word.

me® to te

mi?%? we (inclusive) are

Word-final /j y/ would then become /e o/ by a vowel lowering rule:
V (+high) ~ § {-high) -#-

10

The follcwing phenomenon supports the identification of the
breathy fade ¢n exclamatory words with /h/. Some Spanish names
occur more cormonly as exclamatory words than as ordinary words.
These names are sometimes converted back to ordinary words with
final /h/. Thus, the nickname 'Chila‘' would normally be borrowed
into SJC Trique as an ordinary word in the form %ila°?. Sometimes,
however, by biéck-formation from an exclamatory word it has the
form %131ah3.

11
A detailed description of SJC tone sandhi is given in Hollen-
bach (1974).

12
Claude Good recently discovered that some SAC speakers have a
/&/:/&/ contrast.

&e?! brother-in-law

éez ! devil
13

A few morphemes add a postultima syllable not described in
this paper. The honorific morpheme in the example adds nasaliza-
tion to the ultima, plus an additional postultima mora of nasalized
vowel (set off by a hyphen), which reduplicates the vowel quality
of the ultima (Longacre, personal communication).
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STRESS AND TONE IN TLACOYALCO POPOLOCA
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1. The Word

2. The Syllable

3. Tone

4. Consonants

5. Vowels

6. Loanwords

7. Morphophcnemics
8. The Phrase

1. The Word

Tlacoyalco Popoloca,® 1ike Eastern Popoloca (Kalstrom and Pike
1968), has two types of word stress, consonant stress and vowel
stress. Every (phonological) word has one or the other, but never
both. The predominant contrastive feature of stress is length. We
have thus chcsen to mark stress by a raised dot after the length-
ened consonart or vowel.

salk-o® pineapple sa*?'ko? jacket

ko?&-e? louse ko?&e+® fish

A11 worcs of either stress type, regardless of number of syl-
lables, tend to be pronounced in more or less the same length of
time. A word of two syllables, therefore, is pronounced much more
slowly than ¢ word of four or five syllables.

ka’t-e? sandal

to3kh+a’ potato

ko?lalnval&h ‘a’ small 1izard

Consonaitt stress is identified by length of the consonant of
the stressed syllable.

hi%n'o? rope ®i2di2?+1%2 I drink

When the lenyth of the conscnant stress occurs on /s & € h/ (as the
only consonant of the syllable)}, the length frequently fluctuates
to a hiatus .+) preceding that consonant.
ho?h+a? [0o02A-a? ~ 0o2+Aa?] egg
tods-a! [to’s-al ~ to*+sal]l orange (sour fruit)
mel¥-1? [me'é-]2 ~ me'+sj?] therefore
69
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8i2¥%.0° [¥1%2¥¢:0° ~ §1%+¥0°%] a local vegetable

In the case of phonetically complex consonants /c & ¢/, the length
occurs on the stop.

halc-e® [Aa't-se’®] red

ko?mjl&+1? [ko?mj1-%j2] cat

ka®¢:0? [ka’t+-¥?] maguey
In a word with a consonant cluster, length follows these rules:

(1) If a cluster includes a laryngeal /? h/, the laryngeal
is lengthened.

koel?+na® I bought

ta'hi'¥ia®?.nta® it is banging

to3kh+a® potato

$11%h+a® boy

h'na? mountain

da%lnch-e? you (sg.) take off/take out

(2) If a consonant cluster includes an /n/ but not a laryn-
geal, the /n/ is lengthened.

hi?n-ta® water hi®n-de® dirt

&i%n-ko® claw/nail

In nearly all words with consonant stress, the stress occurs
on the ultima., When a suffix is added, the stress moves.

heye! + 32 -> hye!?.a? not big
L3t + &hp? o 8°%ti¢h-g® small tomato
dilk-g? + &Y - di'ke2¥+1! I see with

There are three suffixes -- nal we/our, ra'! you/your, and
ba? (animal) -- which do not cause this stress movement.

&o n-ta? + ng! > &oln-ta’ng! we (excl.) have

si2fo2?.e? +  ral -> si2Fo??.e?ral’  you will go and
get

heyel + ba? +  h-yelba? big animal

Certain siffixes -- such as &ha® smail, ?a? not, and na'?
my -- cause vowel stress to move to consonant stress on the ultima.
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sa-2'ko? + &¢ha' -+  sa'ko%¢h-g® small jacket
ya+20? + %%  +  yao??-a? not sharp

$o- 202 + na'®* -+ ¥%0a'na!® my medicine

Vowel stress is identified by the lengthening of the vowel of
the stressed syllable.

n&i-1? Female nta?sg+? coffee

¥12te+2Q! chair

In a syllable with a two-vowel cluster, vowel stress occurs on the
second vowel .

3

%00°'? his medicine ¥1%tao*'a? your (sg.) chair

As in the case of words with consonant stress, the addition
of a suffix to a word with vowel stress may cause the stress to
move. Vowel stress moves to the penult.

sa+?lko? + a®2 +  sa’ko-'a? your (sg.) jacket

Certain suffixes -- such as a? your (sg.) and e° his/their
-- cause consonant stress to change to vowel stress.

hi%n-@2 + a° -+ hi%no-'a® your (sg.) rope

h}2ng? + e +  hi%no-le® his/their rope

A numerical comparison of consonant versus vowel stress shows

consonant stress to be the most common; only about twenty to twen-
ty-five per cent of the morphemes in our lexicon have vowel stress.

Consonart stress has limited distribution in that it does not
occur in a syllable with a tone sequence. (A single exception to
this rule wi'l be discussed below in 7--Rule 6, dealing with suffix
nal? my.) A syllable with vowel stress, however, may have one or
two tones.

ta®fl-'"ta® man nfa?se+? coffee

Non-stressed syllables also may have a single tone or a two-tone
sequence, al=hough such a tone sequence is rare.

%0%t-1! tomato da?lnch+e® you (sg.) take off/take out

2. The Syllable

In a word with consonant stress, syllable division occurs be-
tween a vowe| and the following consonant; in a word with vowel
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stress, however, syllable division may occur between vowels.
Throughout this paper, tone is written at the end of a syllable.

i'&a! more to®kh+a® potato

ka’t:e? sandal da?!nch-e? you (sg.) take off/take out

o?n+tal why

In the case of a word medial-cluster beginning with /? h n/,
the phonetic border between syllables may vary, but tends to occur
more frequently between the first and second consonant. Neverthe-
less, we consider the emic syllable break to occur between vowel
and following consonant, since no consonant occurs pre-pause.

hi?n-ta® water ¥e?h-na’® the day before yesterday

ni3?nko?® church

The border between nonstressed syllables in a word with vowel
stress also occurs between vowel and following consonant.

ko?ka’pi+lo® butterfly n&®n]+'a’nal our (excl.) house

The syllable border which follows a syllable with vowel stress,
however, occurs immediately following the stressed vowel. Thus a
sequence of vowels may or may not have a syllable border between
them.

$0+%3% medicine $03:1? your (sg.) medicine
¥12na+202 he/they want Fi2nap??-a? he/they do not want
$0%%a-20® glass ¥0%%ao-'a’® your (sg.) glass

Three syllable types have limited distribution. Two of these,
V and VV, may occur only when word initial or when following a syl-
lable with vowel stress.

{1%-a! more

aolhoel§°12 are you (sg.) finished?

$0-%a? medicine

&i-%a0? nearby
The third syllable type, CCCV, occurs only word medially or finally
in our data.

$a’ntho-2a? pulque

da’nch-e? you (sg.) take off/take out
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A1l other syllable types, CV, CCV, CVV, and CCVV, may occur ini-

tially, medially, or finally in
kaZteln-a‘?
n&i%kh+ 1%na?
tolkh+a® potato
toe'éh-a® small hole
£1%%a0¢h 3’

With the axception of the
type may occur with every tone.
with the s¥]1aale pattern VV:
morpheme al- (question marker)
you (sg.) are finished ta form
ao'hoe'd+|? ars you finished?

my sandal

loan me

small chair

the phonological word.

13 his/their hole

toe:
th+ao®
to%8h-oj?

to¥¢hoj-la?

wet
fruit
your (sg.) fruit

syllable type VV, every syllable

Only one known morpheme occurs
&1-%a0? near by. In addition, the
occurs on words such as olhoe'¥:|?
the syllable pattern VV:

73

With the exception of the syllable types V, CCCV, and VV, all
syllable types may have either a single tone or a two-tone cluster.

€0%t+1! tomato

da?!nch-e? you (sg.) take off/take out
n¢1l&h-a® girl

$ie3s+al a local cactus fruit

Y0a°'% your (sg.) medicine

th-ao® wet

to3¢hoj+-'?® his fruit

There are three tones: hi

h-nQ1 thin

%3t 1? tomato
$03%¢+1? tar soap

koZng3c+e? star

h-ng? mountain

$0%¢+ 12 bar soap
$02¢+(? metate

ko?

3.
gh /1/, mid /2/, and low /s/.

Tone

ni-2g* dog

h°na3 yesterday
ho®€h-1°% spinning
whorl
¥o'th+a® grinding
stone for metate

ko?mj & |2 cat

Useful frames to use for contrasting tones are hi-!2 it is, ha'c-e®

red, and ntal{:o? he/they said.

Each of these frames may either
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precede or follow the items in contrast.
When there is one tone per syllable, all nine possible se-
quences occur with two-syllable words (the sequence /:-1/ is rare).
&2l more sa’k+-o® pineapple
$o'th-a? grinding stone for t@3s+a! orange (sour fruit)
halc-e® red metate ka’¢:0? maguey
¢i%n-tal snow ka’n-ta® nopal
ka’te? sandal
Likewise, in words of three or more syllables there appear to be no

restrictions governing tone sequences. The few combinations which
are lacking are probably due to lack of data.

henj! eight henj? blood

$02?.02 corn dough %0%?-0% chocolate

&j%th-0% my nose &itth-o® your (sg.) &]3th-0? his/their
nose nose

neZh-e? my tongue ne'h-e® your (sg.) ne’h-e? his/their

tongue tongue

to2s-]? my neck tols+i? your (sg.) to3s-]? his/their

neck neck

A sequence of two tones may occur on a single syllable. Al1l
possible combinations of /1 2 3/ occur, but /31/ is rare (only one
example has come to our attention).

ha?na+!? your (sg.) mother $a%0-2® your (sg.) /his/their
ntolda-'? your (sg.) father &o+2?® friend sibling
n<§i'13 female ha- 3! yes

$0%t1+1% his/their tomato #1lthe+%2 I wash

n&j-2 little $0-32 paper

ng-?lgoa? skirt

Tone /1/ has a raised allotone when preceding tones /2 3/
within a syllable, word, or phrase. For example, tone /1/ of
n&i+!3 female, $o'th-a® grinding stone for metate, and na-2}
%o%h+ni2 one person 1is higher than the high tones of i'&-a' more.
Phrase initially, a nonstressed tone /1/ has a lowered allotone.
Thus, tone /1/ of the first syllable of i'&:a' lalp:i® more pencils
is Tower than /1/ of the other syllables. In normal speech, in
words with similar patterns, tone /1/ 1is successively lowered.



Tlacoyalco 75

For example, in the clause ¥i%na-lo® lalp+1® halcre® you (sg.)
want a red percil, each /1-3/ tone sequence 1s lower than the pre-
ceding one.

The norm of tone /2/ is found in examples such as ho?h-a? egg,
§Qa-12 your (t¢g.) medicine and ba+2'ho? a local stringed instru-
ment. Tone /%/ has a Towered allotone following tone /3/ within
a syllable, werd, or phrase.

$0-%% paper

ntadth-o® gun

halc-e® fa?h-0a® red ribbon
When occurring with /1 i/, tone /2/ tends to be higher than with
other vowels. &a%n-ki? necklace and hi’n-Q? rope versus

ho%h-a? egg. In a word-final syllable with /?/ as onset, tone /2/
varies betweer its norm and a raised allotone.

1a?%12?2.12 I am $027-02 corn dough

Syllables with tone /3/ are normally lower in successive words,
but within a word, a succession of syllables with tone /3/ are at
the same level. In the following phrases each tone /3/ is lower
than the preceding one:

halp-e3 ¥03t+i! red tomato

ko3?+a? lalp-1? halcre® the red pencil is gone

In the following examples, however, there is no downstep of pitch
between syllakles:

ka®n+ta® nopal to®kh-a® potato

4. Consonants

There are twenty-three consonant phonemes: stops /p (rare),
1t k ?, affricates /c & &/, voiceless fricatives /p s § § n/,
voiced fricatives /b d z ¥ g/, nasals /m n #i/, oral resonants /I y/,
flap /%/, and trill /?#/.

/p ¥ b m/ are bilabial.
ko?pi-1%to? whistle lo%ka®pi-lo® butterfly
(the only native words in our data containing /p/),

(pinto) pi-2'to? spotted talpa®i!&-1? I'm going to
pilt-e® you (sg.) danced sleep
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o%bilth-a? it completes hema? beans
/t{ d/ are interdental.

bi1t92n°a3na2 they ordered us to
hlzdozn'llba2 animal washes (its young)
tal‘l;-e2 they are

nto’de+1® his father

/tcszn |l r#/ are alveolar.

bilto?n-a’na®? we were delayed na-%Q® straight
te’t+e! they are dancing h+na® mountain
hilco'ta+lo® he's playing ko%¥o2n-j! ant
co?sols:0® simmer $0%1-i! scab

halc+e?® red hma2to?lglc+|? peas
o'se*!? a long time rolt-e? shawl
sa’zo'n+ka® straight ahead to%t+e? he is dancing

nta'ze??-¢? he's about to die
/& 8 %R y/ are palatal.

£a3%+'® your (sg.) sibling l10%%a%?:a® flea
ko?%a?'n+ko? monkey fia*29? center
2

$.9% child ya+20%® sharp

/¢ &/ are retroflexed.

ka3¢+0? maguey $-a® hair

ha’$:0o! now

/k g/ are velar.

si’kal?:02 I will get dressed si%ga’?-0® I will go and pat

2 (tortillas)

salk+o0® pineapple na-zlgoa skirt

/? h/ are laryngeal.

na3?+.0® color ra’h-na? town
$a%?.na® my child %a%h-0a’® ribbon
hyelt:o® thick
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/1t ¢ & ¢ K/ are voiced following /n/ when not preceding /h/.

hi?n-ta® [112n-ga?] water
nto-le? [ndo-'e?] tomorrow
nta*? [nda*?] wood

1o'%n-to? [l0*2n+do?] clothes

ko2te?’n-co? [ko?te?ln+dzo?] large female goat (the only
example of /nc/ -in our data)

n&%th-a® [nd%i*tA-a®] griddle

&on-%e’® [t¥0%n-d¥e®] peanuts

n&i-13 [g$1-13] female (the only example of /n&/ in our data)
nki*!3goa® [ngl-'%goa®] Popoloca

&1%n-ko® [t¥1%9+go!] nail/claw
Preceding /h/, they are voiceless.

zalntha*? [za'ntAa+%] I will open
da?'nch-3? [da?'ntsE-e?] you (sg.) take off/take out
/h/ assuines the point of articulation of a following consonant

or the qualit/ of a following vowel. Preceding a nasal,it is a
voiceless nasal.

hema? [M-ma?] beans
hmalk-g? [Mma®k-o?] my/his/their eye
h'na2 [N na?] mountain
re®henki' [¥Fe?N-ngi®] the day after tomorrow
Preceding /y/, it is a voiceless alveopalatal fricative.
heye! [Y-ye!] big hya: 20! [Yya:20'] slow (the only exam-
ples of =he cluster /hy/ in our data)
Preceding a viwel, /h/ is a voiceless vocoid.
hi?n-ta? [112n-da?] water
talh-a® [ ta®A-a®] green beans
sa’Filth-1® [sa®®11t1-1%] 1'm walking

/n/ is velar when preceding /k/.
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#12di%n-ka® [F1%di%y-ga?] I'm knocking with my knuckles

ni®n-ke® [ni%g-ge®] a plow

1,13

nki+!3goa® [ngl+?%goa®] Popoloca

Every consonant cluster includes /h n ?/; a cluster may in-
clude both /n/ and /?/ or /h/.

Stops and affricates /{ t k ¢ & &/ may be preceded by /n/ or
followed by /h/.

hlzn-ta2 water dlz“thha'12 it lacks
n93n°te3 down o?b1lth-a® it completes
&i%n+ko! claw/nail to3kh-a® potato
ko?te?!n.co? large female goat ch+e! many

(the only example of the clus-
ter /nc/ in the data)

hidn-%e® dirt

t11ng¢1-1? woman

ho%¢h-1® spinning whorl

konta¢h-¢® buzzard

Except for /¢ &/ (which may both be due to lack of data), a stop or
affricate may be preceded by /n/ and followed by /h/.

Flldlanth-a3 I knock with the palm of my hand

za'ntha*? I will open

hilto'¥alnkh-a' (bell) is ringing (nearby)

da?'nch-e? you (sg.) take off/ take out

/m n %/ may be preceded by /h/.

h'ma2 beans

h'na2 mountain

hiial?+a? devil (the only example of the cluster /hi/ in
our data)

/n/ may also be preceded by /?/.

F12te!? na® I buy

In addition to the clusters described above, the three-conso-
nant clusters /hnt hnk ®n{ ?nk/ also occur.

to®h*nti! onion talhiltia??-nta® it's hanging (the only
example of the cluster /?n}/ in our data)
ni3?-nko® church

to’h-nko? eleven
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A cluste» of three consonants usually occurs word medially;
only one examdle of such a cluster has been observed in word-ini-
tial position.

henki®  field da®!nch-e® you (sg.) take off/
za'ntha+® I will open ¢1'henta® salt take out

/y/ could be considered an allophone of /fi/ occurring before
oral vowels, »ut by analogy with the pattern established between
/m/ and /b/, and /n/ and /1/, we consider it best to contrast /#/
and /y/ as well.

There are also restrictions governing which consonants may
occur in syllables with consonant stress. /t t k?c&&¢s ¥ ¥nh
m n [/ may be lengthened due to consonant stress.

hye't-o® thick to¥s-al orange (sour fruit)
ka?t-e® sandals mel¥+|2 therefore

salk+0® pineapple no?¥+a® blanket

#12d1%?+12 I drink ho%h:a? egg

halc:e® red %o2m-a! dry

ko%&+62 louse na?n+@! year

ka’¢:0® maguey %02!1.a%2 fTlacotepec (a town)

The fact that /p f R/ do not occur with consonant stress may
be due to lack of data, since other stops and nasals do. Other
consonants wishout consonant stress are the voiced fricatives /b d
z%g/and /y r ¥/,

/?/ is unique in that it occurs only in a syllable with conso-
nant stress.? A shift in stress, therefore, causes /?/ to be lost.

2

$02?-02 corn dough ¥0:'a? your (sg.) corn dough

Any consonant may occur word initially or word medially except
/?/. /?/, singly or in cluster, occurs only word medially.

%02?+0% corn dough talhil¥1a®?.nta? it's hanging

#i%tel? na® 1 buy

5. Vowels

There are eight vowels: four oral vowels /i e a o/ and their
nasalized counterparts /i ¢ @ o/. /1 ] o ¢/ are front vowels.

salch 1?2 he goes ch-e? many

ch+]® mik ch+@? honey/sugar



80 Stark and Machin

/a a/ are central vowels.

ha%?+a® you (sg.) ha?-a® 1

/o ¢/ are back vowels.

to%kh+al potato lglkh'al (bell) is ringing (far away)

A11 vowels are lengthened when they are the last vowel in a
syllable with vowel stress.

$1+1% male t}+2! pain

$o:1% his/their work sg*2 brown

$a+12 your (sg.) work &ha+ 32 frond of maguey
&-+2? friend %0:32 paper

When preceding a stop, affricate, or voiceless fricative, a
nasalized vowel may be followed noncontrastively by lenis alveolar
closure.

kalt-e® [kalt:e® ~ kanlt-e®] thirty

hna2&h+a® [NnaZtsA:a® ~ Nnah2tsA-a®] small mountain

tods-a! [to®s«al ~ toh3s-al] orange (sour fruit)

&i3th-o? [t5]310-0% ~ 1%{"%t0-0%] his/their nose

A nasalized vowel with such lenis alveolar closure contrasts
with a vowel plus /n/ and is followed by voiceless allophones of
a stop or affricate, whereas a vowel plus nasal consonant is fol-
lowed by voiced allophones.

kalt+e® [kalt+e® ~ ka"'t+e®] thirty

na®nta+!? [ng’nda:!®] right now

The mid front vowels /e ¢/ vary from a higher to a lower
tongue position, the lower position tending to dominate with vowel
stress or preceding /?n/. Thus, /e/ of ko2&e-3 fish and
#12te'?:na® I buy tend more toward the lower tongue position than

in ko2&-e? louse or te?t-e’na’' we are dancing. The same is true
of /e/ in che*3? I will wash as opposed to ch-e? honey/sugar.

Ink/ The mid vowels /a g/ have a mid close allophone when preceding
nk/.

hi2tsha'n-ka® [li2tsheln-ga®] he is crying
%a%n-ki? [%a2n+gi?] necklace
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na?n-ki® [ne%n-gi'] under

The back vowels /o ¢/ vary from high close to mid open. The
mid open allophone is most frequent following /h/ when it is
stressed, or /b m  d s ¥/, whereas the high close allophone is
more frequent elsewhere. For example, both #o0%?-a? his/their mouth
and to? fist, tend more toward the high close position than do
fo-2a! white or to® furrow. In a vowel cluster, the mid open
allophone is most frequent in syllable-final position. Thus, /o ¢/
tend toward tie mid open gosition in ya+-20? sharp, §]%ta‘2Q' chair,
nl+3q? tortillas, and tha’Fio-'a? your (sg.) dishes, whereas the
tend toward tie high close position in na-2'goa’ skirt and ¥oe-’
his/their medicine.

/a g/ have a back rounded on-glide following /ao? ag?/.

thao3?-a’ [tAac3?:0a2] not wet
¥12ng0%? 32 [F#i%ng02?+Qa2] he/they don't want

A sequenze of contiguous vowels, whether monomorphemic or bi-
morphemic, is either all oral or all nasalized.

ko?&i-2a‘' chicken $a-39% you (sg.) are afraid
$a-202  dew ng+%a’® dry shelled corn
yo:a® »lue/green $0%¢1+'a® your (sg.) bar soap

%a%%i+'a' my sibling  hi2ng+‘e® his/their rope

In a sequence of vowels separated by /? h/, nasalization moves for-
ward past the laryngeal, but not backward.

had?.g? r

neh<e? his/their tongue

Fi1%ng- 20" + %32 > Fi2ngo2?+a? he/they don't want
ko’tie'h-a? later

Only a nusalized vowel may follow /m n f/.

h'ma? beans
h-na2 mountain

fia* 202 lis/their center (liver)

Conversely, a nasalized vowel may not follow /n{ nt nk ng/.
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hi’n-{a? water ¢i%n ko' claws/nail

ko?ta?n-ta! 1lizard ngi+1? female

A nasalized vowel may, however, follow /nd d g/.

n&e??-Q* sun/day go-%e! I hit him
fa'hilda'k-a® he's plowing

(Having only one example of the cluster /nc/, ko’te?'n-co? large
female goat, makes it difficult to consider here.) There are no
examples in our data of the consonants /i z i y/ preceding the vow-
els /1 j/. Except for the above restrictions, consonants may pre-
cede most vowels. The few examples which are lacking are probably
due to lack of data.

Both within a syllable and across a syllable boundary, /i o/

may precede the other three vowels or follow /a/-- with or without
nasalization.

There are many examples of /i |/ before /a a/, but only a few

before /e ¢ o ¢/.

ta'hilria??nta® it's hanging
ko%&¢i-%al chicken

$le%s:a! (a type of cactus fruit)
ti-2e! black

tha’rio-'a®? your (sg.) dishes
n&j-2Q! a little bit

The possessive markers a? your (sg.) and e® his/their are

the source of bimorphemic vowel clusters.

kie*'3 his/their fiesta %o%t1-1a2 your (sg.) tomato

There are only a few examples of /o/ before /i e/, but many

before /a/, both oral and nasal.

to%¢h-o}? fruit go*le! I hit him

yo+2il both %02°'? your (sg.) medicine
no+2j? up yo'aa3 green

to-%e! hole nQ'aa3 dry shelled corn

toe*!% his hole
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There arz a few examples of /i/ following /a/, but many of
/o/ following /a/, both oral and nasal.

kall¥-|! a11 theao® wet
ha:31? ‘:oday sa*2g? bed

The only monomorphemic vowel clusters of three vowels are /lal
{aQ oal qag/ with one example of each.

kia+31® fiesta ntalkoa:21! broken

é['aaqz nearby kQQ'SQZ you (sg.) did sew

In addit'on to the above clusters involving /i o/, there are
three words w'th the monomorphemic sequence /ea/. In each case,
the word in question alternates with another form without this se-
quence.

ko2n&e+2:2 ~ koZn&l-%2a? owl
ko?nta®nle+2a? ~ ko?nta’n&i-2a® scorpion
12

rote-la’ ~ rota your (sg.) leg

There are several bimorphemic examples of /ea/, but only a
few of /ea/.

ntazée'lez your (sg.) kerosene n;azse°’a2 your (sg.) cof=
fee

Three-vowel bimorphemic clusters are rare in occurrence.
There is only one example each of /loe loa ola gla oea/ and only a
few of /ace ace aca aga/.

nta3¥io'le? his/their tree trunk
ntaflo+*a® your (sg.) tree trunk
$o1+'a?® your (sg.) fire

to3¢hol-la? your (sg.) fruit

2

toe*'a? your (sg.) hole

a0 le?

${%tag-'e® his/their chair
152

his/their sprout of maguey

ao- jour (sg.) sprout of maguey

¥{%tao*'a® your (sg.) chair



84 Stark and Machin

6. Loanwords

Words borrowed from Spanish with the syllable patterns CVC,
CVVC result in the addition of several different word-medial con-
sonant clusters. These include /¥{ tk ¥s ¥n Is b¥ sk/. For exam-
ple:

(martes) mat't-e® Tuesday
(miércoles) mieF'k-o?le? Wednesday
(garza) ko’kattls-a® heron
(viernes) ble**?*'ne? Friday
(bolsa) bo*1%'sa® bag

(abril) a%bfi-1'?  april

(pescado) ko?pes2ka+2l0? fish

In most words, the syllable which was stressed in Spanish re-
ceives vowel stress when the word is used in Popoloca. All non-
stressed syllables have tone /2/. When the stressed syllable oc-
curs word initially or medially, it has tone sequence /21/.

(coche) ko+2%%e? car

(adobe) a%do+?'be? mud bricks

(teléfono) te?ie+2'po?no® telephone
The only exception to this pattern in our data is (taza) ta-!%sa®
cup. When the stressed syllable occurs in word-final position, it
has tone sequence /12/.

(gis) hi+s'? chalk

(avi6n) a%bjo+'? airplane

(arroz) a%tFo+!? rice

Six Spanish words in our data have a change in the placement
of stress when used in Popoloca. The syllable stressed in Spanish

has tone /1/, and the following syllable receives consonant stress
and (usually) tone /2/ (tone /3/ in a single example).

(14piz) falp*1?® pencil
(martes) ma¥f-e? Tuesday
(garza) ko?kaFls-a? heron

(botica) bo%ti'k+a? pharmacy
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(columpio) ko?iQlp+lo? a swing
(miércoles) mie¥'ko-o?ie? Wednesday

The difference between Spanish and Popoloca pronunciation of
a word varies with the speaker's fluency in Spanish. With most
speakers, three basic patterns occur: (1) A word-final consonant
tends to be Tost,as in (arroz) a’fo-'? rice. (2) A syllable-final
nasal is usually lost, and the Breceding vowel or vowel cluster is
nasalized as in (avién) a’bjo-'? airplane, (columpio) ko®lqlp-lo?
a swing. (3) Spanish /d/ in the onset of a word-final sg]]able is
lost as in (candado) ka’nta-?'o? a lock, and (pescado) ko®pes?ka-?!-
o° fish.

7. Morphophonemics

The addition of a singular possessive marker to a noun causes
morphophonemic changes to occur, and these changes vary according
to whether the noun involved is a nonpersonal or a personal noun.
The addition of a plural possessive causes only one minor change
(Rule 3 below). The addition of the diminutive suffix &ha® may
also cause a morphophonemic change.

A nonpersonal noun names, for the most part, neither a body
part nor a relative. Morphophonemic changes which occur with the
addition of the singular possessive suffixes na'?® my and a? your
(sg.) and of the possessive suffix e® his/their to nonpersonal
nouns involve hoth phonemes and tonemes. Those which occur with
the addition o the plural possessive suffix -na! our involve only
tone. The photieme changes follaw these ordered rules:

Rule 1. The root-final /a/ of a noun assimilates to /e/ and root-
final /a/ to /e/ when preceding -e® his/their.

Rule 2. The morpheme -e® his/their assimilates to -e® following
root-i'inal /e/, to -1% fallowing root-final /i/, and to
-1% following root-final /|/; the morpheme -a® your (sg.)
assimilates to -a® following root-final /a/.

Rule 3. A1l ncun possessive suffixes add an initial /?/ when imme-
diately following tone /s3/.

Rule 4. Across morpheme boundaries two contiguous like vowels
assimilate to one vowel with vowel stress.

The application of either Rule 1 or 2 requires the application
of either Rule 3 or 4 as well. Rules 3 and 4 may be applied inde-
pendently of tke others.

Examples cf the application of Rules 1 and 3 are:
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$a’h-oa?l + e + %a%hoe’?-e® his/their ribbon
ndi%th-a® + 3 > n¥i3%the3?e® his/their griddle
to%kh+a? + e -+ to’khe?¥?:e' his/their potato
Examples of the application of Rules 1 and 4 are:
kad¥.a? + e + ka'%e+!®  his/their knee pants
nta2¢:a®> + e + nta?&e+'® his/their broom

ne?$:a?2 + e -+ no?¥e:!® his/their blanket

Examples of the ‘application of Rules 2 and 3 are:

nta-3¥s]? + o3 -+ nfads¥?eg? his/their market
hod&h- i3 + &% + hod¢nhid3?-? his/their spinning
whorl

néi%thad¢h-a® + a? -+ ndi’tha’¢ha®?-a? your (sg.) small

griddle

Examples of the application of Rules 2 and 4 are:

to%he@j? + o =+ to%&hoi‘!® his/their fruit
&a?n-ki? + e® + &a?nkl-'% his/their necklace

*aZh+na? + a2 -+ Fa’hna‘'? your (sg.) town

Examples of the application of Rules 1,2, and 4 are:

tQaS‘al + e3 > thse'ls

$o-29? + e =+ ¥ge-!® his/their medicine

his/their orange (sour fruit)

Examples of the application of Rules 2,3, and 4 are:

no+’a’ + e -+ nge'?-g? . his/their dry
shelled corn

n&1%tha%¢h-a® + e + n&i%tha’the’?-¢® his/their small

griddle
Examples of the application of Rule 3 are:
sa®keo? + na!® +  sa%ko%?ena’ my pineapple
to3kh«a’® + a2 +  tokha??-a? your (sg.) potato
nj3neke? + o3 +  nj¥nked?-e? his/their plow
sa’ko%¢h+a® + na!'’ -+  sa’ko%¥ha®?na’ my small pine-

apple
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Examples of the application of Rule 4 are:

2

ng?¥+a? + a? > no%fa-? your (sg.) blanket

ng-2'goa® + a® + na’goa-!?

¥oltg? + e -+  to?te'!? his/their shawl

your (sg.) skirt

The corresponding tone changes governing the addition of pos-
sessive suffixas on nonpersonal nouns are:

Rule 5. Following the change in the placement of stress due to the
addit‘on of a suffix, a root-final noun syllable with tone
/2/ ov a cluster including tone /2/ becomes tone /i/ pre-
cediny na'? my, a® your (sg.), and e® his/their. Also in
a bisy1labic or a polysyllabic root, a tone /1/ or a clus-
ter including tone /i/ on the next-to-last syllable, will
becom¢ a tone /2/:

ba+2tho? +  a? + ba?ho-la? your (sg.) stringed
instrument
tolh-o? + &° > to2he-le? his/their gourd

lo%n-to?2 + na'® > lo%nto'n+a'® my clothes

Two-syllable nouns with the syllable pattern CV3?-V?® become
Cvv3! ~ CVV! preceding any possessive marker. (We have chosen to
write this as (VV!.)

13

n€37'93 + na d n691n°§13 my color

7.1 + a2 +  ¥%oi-la? your (sg.) fire

Likewise, the only noun with CV®h-V® syllable pattern in our
data becomes CY®hV! preceding any possessive marker:

fa’h.a® + a2 fa*ha+'? your (sg.) green beans

Rule 6. When ra’® my is added to a noun stem with a final syllable
on tore /i/ or /2/, there is fluctuation between the tone
sequerces /2 13/ /21 3/ /21 13/ and /18 3/, The combina-
tion ¢f noun stem and suffix fluctuates to the following
pronurciations: na’goa®n-a’® ~ na?goa?ln+a® ~ na’goa?!-
n<a'® ~ na?goa’’n-a’ my skirt. We have chosen to write
my as na!3 and the tone of the preceding syllable as tone
/1/ ir this environment. However, the addition of na'!® my
to a roun stem with a final syllable on tone /3/ resulis
in the loss of the tone cluster on the suffix. The tone
retaired is tone /3/.
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13

sa?k+o® + na'® -+ sa?ko®?-ng’ my pineapple

sa’ko®¢h-a® + na'?® + sa’ko¥¢ha®?:ng® my small pineapple

The suffix a? your (sg.) becomes a® preceding the suffix ng!

our:
batho-la? + na! + ba’ho-'a’ng! our (incl.) stringed
instrument

! our (incl.) blanket

no?¥a-12 + ng' -+ nofa-l'ng

The word n&i-%a® house is the only exception in the data. Its
forms are as follows:
n&i+3%a® house n&a®nto-11® your (sg.) house

n&3ni+'a® my house néa®nto??+a® his/their house
First and second personal plural possessives are regular, however:

n&a®ni-la®nal our (excl.) house
nda®nto:'i®ng! our (incl.) house

néa’nto-113¥%a! your (pl.) house

Some nouns, although they are names of body parts and rela-
tives, add the same types of personal possessive suffixes as do
nonpersonal nouns. Those in this category which are completely
regular are:?

3 his/their ear &i%nko-'e? his/their finger-
nail

nto’der!® his/their father

3

nta’cho-le
nta?¥io:le® his/their chin
nta2%e+!® his/their shoulder

haZne-?
2. .13 ®
2°se

his/their heart 6[2n1'13

his/their mother

his/their uncle

Nouns which fit into this category but which have irregularities in
some of the singular forms are:

Fo’teln-al® my foot/leg ha*'? your (sg.) head
¥o’te-'a?/%o%ta '? your (sg.) ha*® his/their head
foot/leg

faln-al® my hand/arm

fo’te-1® his/their foot/leg 12

ta.

. 13 your (sg.) hand/arm
ha'n<a my head ¥a-?

his/their hand/arm

Since the number of personal nouns is limited, we have listed
them in the following chart, with the regular nouns listed first.
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First and second person plural possessive forms have been omitted
because they are regular.

Regular nouns: Third {sg., pl.) First (sg.) Second (sg.)

nose &1 3th-g? ¢1%theg? g ttheg?®
tongue ng’h-g? ngZh-g? nelh.g?
neck tods-? to2s+]? tols+]?
eye" keo? keQ? ke@?

Irregular nouns:

eye" hma2k+o? hma2k-o? hmalk-o?
thigh ntadca+?0? nta’ca-20? ntalca+lo®
nephew $a’kog+? Yalkoe'?-e®  $alkoe'!?
center fig* 2?2 fia: 2% ~ fia+1?
(1iver) fia®?.o?

stomach ce??.p? ce??.e? ce+l?®
mouth Fo??.a2 Fo2?:a? Fo¥?.a2
sibling $a%&o-22 $a%&hi1a? $a%¢0- 28

A regular personal noun may optionally add na? my to the first
person singular form, but stress remains on the noun.

8. The Phrase

A phonological phrase indicates the attitude of the speaker.
Its predominate contrastive features are intonation, phrase stress,
pause, and ini%ial lenis glottal stop.

Phrase stress occurs on the stressed syllable of the last
phonological word. With the exception of the anger phrase, the
phrase-stressed syllable has greater consonant or vowel length than
any other syllable of the phrase. Thus, the vowel stress of ta®-
t1:'?4a® man is longer in na-2! ta’t[-'°ta® one man than in na-2!
ta*t|+!'%ta® hve! one big man.

Every phrase is followed by pause. The initial lenis glottal

stop, however, occurs only preceding a noninitial phrase that be-
gins with a V or VV syllable.

nit3?e1% hiel2 L%l nit??1° 12na-?! %o%t-1l, [?]11&-a!
§oat'll, here's a tomato, here's another tomato, more toma-
toes,
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Six phrase types are presented here; two nonemotional and
four emotional types.

The declarative phrase and the sequence phrase are nonemo-
tional phrases.

The most common type phrase is the declarative phrase, symbol-
ized by /./. The predominate contrastive intonation feature of
this phrase is a gradual down-drift of tone, so that a phrase-final
tone is lower than that same tone when phrase-initial.

ntid?.43 y0°12 £0%t-1! halc-e®. here are two red tomatoes

tIIFozbe°12 koe®?+na® na+?! to®s+al. Ruben bought one orange

The sequence phrase symbolized by /,/ in the following exam-
ples must always occur in a series of at least two. The final syl-
lable of this phrase is raised approximately one level above the
lexical tene in the word-final syllable, except in the final se-
quence phrase of a series where this raising is optional.

koel?-na® %oldt-i?, h'm@z, ho®h+a?, I bought tomatoes, beans,
eggs,
Filna®?:0® na-?! sa-2'ko?, F1'na%?-0® na-2?! ba-2'ho?,
Filngd?.0® %0%?.0%, I want one jacket, I want one stringed
instrument, I want chocolate,

The emphatic phrase, the coaxing phrase, the fear phrase, and
the anger phrase are emotional phrases.

The emphatic phrase, symbolized by /!/, is characterized by
increased force. Emphatic intonation causes the stressed syllable
of the emphasized word to be raised approximately two lexical lev-
els. Thus, in the following example, the stressed syllable of
%0%?:0% chocolate 1is raised approximately to the normal level of
lexical tone /1:/.

si2fo2?:e? $02?:0%. na®?-32 11412 s1%F0%7-e2 ¥0°?-0%! vou
will go get corn dough. You will not go get chocolate!

The coaxing phrase, symbolized by /.../, begins in a higher
than normal key and gradually rises still higher. Longer than nor-
mal vowels and a slower word timing are also characteristic of this
phrase.

telnan-a® na-?! sa*?'ko%... buy me a jacket...

ga?k-01® nti13?-1%... come here...

Both fear and anger phrases are spoken in a raised key. In
addition, phrases spoken in fear, symbolized by /:/, have shorter
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normal vowel: and faster word timing.

na??-1% ¥ilnao®?-32: salch+i® na’nl-!a%: no, I don't want
to: I'm going home:

Along with a rise in key, an anger phrase, symbolized by /!1/,
is spoken movre loudly than normal. The final syllable of each
phrase (even if it is nonstressed) ends in an extremely long vow-
el. The tone on this vowel begins at the normal lexical tone but
rises considerably higher than lexical tone /t/.

Folbe 1 11l &he??:9? ¥%-a® 10-2'bo?!! Ruben!! Give the child
the balloon!!
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NOTES

1

San Marcos Tlacoyalco, located north of Tehuacdn, Puebla,
Mexico, is a village of about 2700 inhabitants. One other village
of similar size, San Luis Temalacayuca, plus a few scattered hamlets
speak a closely related dialect. Our principal informants have
been Pedro Herndndez Melchor and his wife Natividad Gdmez S&nchez,
aged 30 and 23, respectively. The data were gathered in 1971. For
the most part, PM is responsible for the analysis of tone and SS
for the segmental phonemes, syllable, and word, as well as for the
presentation of the material. We wish to express our appreciation
to Eunice V. Pike for her help and guidance in both analysis and
presentation of the materials.

2

The reverse is true in the Western dialect of Popoloca (Wil-
Tiams and Pike 1968). In that dialect, glottal stop is the most
frequent consonant.

3
Names of all body parts and relatives are obligatorily pos-
sessed. Therefore, the third person form has been listed here.

4
The words k-g? his eye and hma’k-o? his eye are synonyms.
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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
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/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
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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
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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/.
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(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).
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l. Tones

Chiquihuitl1an Mazatecl has four tones: high /1/, mid /2/,
tow-mid /3/, and low /%/. Contrast among the four tones is demon-
strated in one-syllable words in isolation (1) and (2), in one-
syllable words preceding a constant frame (3), in the final syl-
lable of two-syllable words (4), and in the initial syllable of
two-syllable words (5).

(1) &ha! I talk
gha? difficult
cha® his hand A2872
&ha* he talks A303
(2) 1t&? he dances Ab6Y
ta? wide A572
ta3 ten A570
tha" seed A385

(3) ho! siu? there are two Al128
ya?

rki® siu® there are medicines A415

sfu? there are trees A661

c8* siu? there are guayavas (fruit) A451

(4) ni*¥y? you (pl) will dry it
ki*%y landslide Ab53
kul*&ys you (pl) will marry
kit gyt charcoal A209

(5) ciltha! I cough

chu?f ! you (sg) lie down

107
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ci¥t8! I will spin it

ci*t8! he will spin it

A syllable may be realized with any one of the four tones or
with a cluster of two or three tones. The tone clusters occurring
in ChM are /1w 2% 3/, /11 21 31 s1/, /114 214 314 w14/, and /u2
s24/, The single tones and the tone clusters which begin with the
same tone are contrasted in (6) to (9).
(6) Tonme /1/ and clusters /1v 11/:3

Pyy! you (pl) drink

yitt we (ex) drink

ho! ?yy!! we (in) drink two Al28

(7) Tone /2/ and clusters /2u 21 214/:
?yy?
?vi2*  we (ex) grind

we (in)/you (pl) grind

?yi2'  you (sg) do not know/grind

?vi2'* we (ex) do not know/grind

(8) Tone /3/ and clusters /34 31 314/;
?yy?
?yi
2yy3!  we (in) drink

&h3" we (ex) get dressed

you (pl) know

84 we (ex) know

(9) Tone /s/ and clusters /u1 wiu w2 wa2u/:

Eha" obo (fish)

<’5hr;:l“1 he will not speak

gny we (ex) will not see/buy/carry
Ehyt? woman AB86

gutch*2* we (ex) will loock

The tone clusters which end with the same tone are compared
in (10) to(12).

(10) Tone clusters /is 2u 3u/:

?yllh
7Y12“ we (ex) grind

we (ex) drink ?2yi%" we (ex) know



Mazatec Tone 109

(11) Tone clusters /11 21 31 w1/:

ho! ?yy'! we (in) drink two

7YU21 you (pl) do not know
Pyy?? we (in) drink
2yt we (in) do not drink

(12) Tone clusters /zis 314 s1u sau/:

& h2tY we (ex) do not get dressed
& n3te we (ex) get dressed
IR we (ex) will get dressed

ni*&Ih*2% we (ex) will rob (it)
2. Allophones

The four single tones are normally realized as level tones,
vhile clusters of two tones are realized as a step from the level
of the first to the level of the second when on different syl-
lables, with or without a word break.

Tone /1/ is normally a high level tone. It is initiated with
a slight upglide levelling to a high level when utterance initial
on the first syllable of a two-syllable word with the tone se-
quence /1:1/, and is a raised high level tone when it precedes a
tone /+/ on the same syllable. This may be expressed by rule (13).
Examples are given in (14).
(13) 7/ >y 411/ #_n
k]l
T1]
(18) telncy! [tE*ndzy] goat A568
$nu'* ¥ng)] squirrel A56
thy! [tUy] first A587, S154
Tone /2/ is normally a level mid tone, but is realized as a
slightly raisad Tevel mid tone when it precedes /3 3« 4/ on the
same syllable, or an upgliding cluster beginning with /+/ (i.e.,
J4l 42 w1y 42+/).
(18) /2/ +{;2+] [ —_a(3), S(T(»)
"2]
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(16) si?* [sn] we (ex) sing

ntu? [ﬁg‘liu'] cacao

Tone /3/ is normally a level low-mid pitch, but is realized
as a slightly raised level low-mid tone when it precedes tone /4/
on the same syllable or an upglide beginning with tone // (i.e.,
Ju1 w2 wiw w24/) 0 and it may optionally be realized as a level

raised mid tone when it occurs on a syllable interrupted by /? h/
along with the cluster /14/.

(17) 73/ »< [ 3+1 / ——+(T(¥))
([2+4] / ?,h __24)
[3]
(18) &j?3 [t§j_7_[\] we (ex) will buy
gjee [té‘ﬂ'"h] we (ex) buy
&i?* [1%j?11 flat
Tone /+/ is normally realized as a level low tone, but is a
low falling tone when it is the only tone on a syllable which is
utterance final, is realized as zero when it follows at least one
other tone on the same syllable and precedes another syllable, and
may optionally be realized as zero when it follows at least one
other tone on the same syllable and is utterance final.
(19) /u/ +q[w4] /__#
P/ (T) T__:T(T)(T)
(07 (T)T__#)
[+]
(20) ti* [ti] fish A485
rkal*%"* [RKa t%&] he is blind A622
rka'* [RKa1 blind A622
nti‘tya? [n_diiAH] road A392
The tone clusters are normally realized as glides between the
levels that their constituent tones would have on single syllables.
The cluster /«2/, however, has divergent realizations in two envi-
ronments. It is a downglide beginning at [1+] and gliding down to
[2-] with Tittle or no upglide when it follows a syllable with the
cluster /14/, and is a downglide beginning at [2+] and gliding

down to [2-] with Tittle or no upglide when it follows a syllable
with the cluster /2u4/.
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(21) w2 > <[142=] frws_ ()
[2+2-] J2us (%)

(22) nu'*he*? [nyAg)\ ] we (in) say S10

kuel*ce*? ni2*?ha*2 [KUertsg™ ni?Rla ] we (in) will begin
$37

There is a tendency for a sequence of tones to drift downward in
pitch. This affects the phonetics of tone in at least four ways.

The interval between the phonetic pitches of a downstepping
sequence of tines is generally greater than that of its correspond-
ing reverse upstepping sequence. The interval between a sequence
of tones /1:2/, for example, is generally greater than that between
a sequence /2:1/. Similarly, in successive occurrences of the same
tone or tone :luster within a phrase, each successive occurrence
of the tone i3 slightly Tower in pitch than the preceding one. In
(23), the secand occurrence of /1/ is slightly lower than the first
occurrence of /1/, the second occurrence of /1:/ is slightly lower
than the first occurrence of /i4/, and the pitch of /2/ at the end
of the phrase is almost as low as that of /%/ at the beginning of
the phrase.

(23) sa*?mi! &u'" ho® ntil%ya® the animal will make two tripgl
S

Downdrift of two successive occurrences of the same tone or
tone cluster generally occurs only if the second occurrence of the
tone cluster [s unchanged by tone sandhi rules. If, however, the
tone of the s2cond syllable is changed by one of the tone sandhi
rules to become 1ike the tone on the preceéding syllable, then the
second occurrance of the tone will generally take the same absolute
pitch as the “irst occurrence. This feature seems to be most pro-
nounced on level /i/, less so on level /2/, and very slight on lev-
el /3/. It does not operate on level /+#/. At the end of an utter-
ance, however. there is generally a step down in pitch between
successive occurrences of the same tone or tone cluster in the last
two or three suyllables regardless of the occurrence of tone sandhi.
In the final syllable of an utterance, a single tone may optionally
terminate with a slight downglide. Tone /%/ always has a downglide
in this context as indicated in (19) above.

Downdrifs occurs throughout an atterance until the speaker
pauses, at which time he may shift the absolute pitch of his voice
up to a higher range to compensate for the gradual drift down. Al-
though pauses do not necessarily correspond with grammatical sen-
tences, raises in pitch of this sort usually correspond with pauses
at the boundaries of grammatical sentences.
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3. Distribution

The four tones may occur singly, or in combinations of two or
three on a single syllable. Of the 16 possible slusters of two tones,
only ei?ht occur within a single syllable. These are presented in

matrix (24).

(24) {1 14
21 2y
31 3y
41 42

The sequence /1!/ ordinarily would be considered a singie
tone. Because of tone sandhi which will be discussed below, how-
ever, the sequence /3!/ becomes /11/ 1in some context. In such
instances, /11/ is treated as a cluster.

0f the four upglides, three end in /1/; of the three down-
glides, all end in /+/.

In addition, there are five glides composed of one of the four
sequences of two tones ending in /1/ or /2/ plus a downglide to
/%/, ylelding /114 214 314 wiw w24/,

A voiced consonant in the syllable margin tends to carry the
pitch of the initial tone of the syllable. An exception to this
rule is that when a nasal consonant is followed by a plosive, with
or without a preceding /?/, the nasal is generally pronounced with
the pitch of the preceding syllable, with any step up or down being
realized between the nasal and its plosive. Voiceless consonants
do not carry tone. In the case of one-syllable words spoken in
isolation, any single tone or any tone cluster may occur with a
single uninterrupted vowel, whether nasalized or not, with the
following exceptions:

(a) Cluster /sts/ only occurs on a syllable with an inter-
rupted vowel, and

(b) clusters /2@ 21s s14/ only occur with nasalized vowels.

On one-syllable words spoken in isolation, any single tone or
tone cluster may occur on a syllable with an interrupted vowel,
whether nasalized or not,with the following exceptions:

(c} Tones /: 18/ do not occur with interrupted vowels;

(d) cluster /z#/ only occurs with a nasalized vowel when
interrupted by /?/, and never occurs with a vowel interrupted by

/h/;
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(e) the clusters /21 21+ #1u/ only occur with nasalized vow-
els when interrupted by /h/, and never accur with vowels inter-
rupted by /?/; and

(f) the cluster /41/ occurs only with vowels interrupted by
/h/, whether nasalized or not, and never with vowels interrupted
by /?/.

On one-syllable words spoken in isolation, any single tone or
tone cluster may occur with a vowel onglide within the syllable,
with the following exception:

(g) The clusters /14 2« 34 s14/ do not occur with a vowel on-
glide.

4. ‘Tone Sandhi

Unlike Huautla Mazatec (K. Pike 1948:95), Chiquihuitlan Mazatec
has both tone sandhi and some subclassification according to arbitrary
tonomechanical differences. Another Mazatec dialect reported to
have tone sandhi is the Soyaltepec dialect (E. Pike 1956).

The tone sandhi rules apply to tones on different syllables,
but not to the relationship of two or three tones that may consti-
tute a cluster on the same syllable. Rule 1 must precede Rule 6;
Rule 4 must precede Rule 7; and Rule 5 must precede Rule 8.

The rules should be applied in succession, syllable by syl-
lable, over &n entire utterance. That is, Rule 1 should be ap-
plied, if applicable, to the first syllable of an utterance, then
to the seconc, third, etc., until a phonological pause is reached,
at which time return to syllable one again and apply Rule 2. Once
a rule has been passed in the sequence of rules, it can no longer
be applied out of order. In the case of a native speaker, of
course, the procedure is obviously different. Whereas the recom-
mended procecure here is for earlier rules to apply to the basic
tones of a morpheme and then for subsequent rules to apply to the
changed tonet¢ until all the rules have been applied, a native
speaker presumably applies any and all applicable rules to each
syllable, or perhaps to small groups of syliables that may operate
together, as he goes along.

The bas:c tone of a morpheme is that which occurs with the
morpheme when spoken in isolation. In the case of a bound norpheme.
{ts basic tone can be determined by observing it when following a
tone /+/, since a tone /4/ never causes a following tone to change.
Otherwise, a bound morpheme may be observed in several different
environments and its basic tone deduced from the way it changes in
each context.

Grammat-cal tone on a verb, marking person and aspect (C. Ja-
mieson 1974) ., and the tone of some compound nouns made up of a
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noun plus an adjective, are considered basic.

The tone sandhi rules apply to the tones of successive syl-
lables regardless of whether those syllables belong to nouns,
verbs, particles, etc. They also apply to the tones of successive
syllables regardless of morpheme or word boundaries, with a few
exceptions which will be mentioned below, of certain two-syllable
word groups which have a tone /3/ or /4/ on the first syllable.

Tone Sandhi Rules 1 through 5 are progressive in their appli-
cation, causing a following tone to change. Tone Sandhi Rule & is
regressive in its application, causing a preceding tone to change.
Tone Sandhi Rules 7 and 8 are negative environment rules in which
the tgne changes occur everywhere except in the environments
stated.

The tone sandhi rules generally apply throughout an utterance
until a pause which coincides with the end of a grammatical sen-
tence is reached. A speaker may choose, however, to stop applying
the rules at a longer pause even if it is not at the end of a gram-
matical sentence, in which case he resumes speaking on the basic
tone of the next word without regard to whether it would be changed
by juxtaposition with the preceding word or not. The speaker may
also choose to join two or more grammatical sentences into a single
phonological sentence with no pause, and may or may not stop the
continuous application of the tone sandhi rules at the end of the
grammatical sentences within the phonological sentence.

In Tone Sandhi Rule 1, a /3/ is realized as /1/ following a
syllable with a tone /!/, whether the /1/ of the environment is a
single tone or the final tone of a cluster, and whether the under-
lying /3/ is a single tone or the initial tone of a cluster.

(25) TONE SANDHI RULE 1.
3>/ (Thi_ (T)
sua! I give + rki® medicine + sua® rkj! A415
kih®! went + -nka® again + mu®su®* hired worker + kih®'nka!l

mutsyl* S13

In Tone Sandhi Rule 2, tone /3/ is realized as /2/ following
a syllable with a tone /2/ when the latter is a single tone or the
final tone of a cluster, and when the underlying /3/ is a single
to?$ g{ the initial tone of a cluster of 2 or 3 tones within the
syllable.

(26) TONE SANDHI RULE 2.
3 >2/ (M2 (THT):



Mazatec Tone 115

nku2?fu? rapidly + hb83 it finishes + nku??fu® hb3? S22

nku? one + nia’?nka®" corncrib + nku? nta®?nka®* $37

There are two kinds of context in which these tone sandhi
rules do not apply. First, Rule 1 does not apply to the /3/ of the
first syllable of a two-syllable word whose second syllable has
tone sequence /1%/ or /31%/, or to the /3/ of the second syllable
of a three-syllable word whose third syllable has the tone sequence
/1s/. Note, however, that in this last case, the /3/ of a first
syllable doas become /1/:

Yy

(27) khui! it is going + nidse'" mouse + khul! nidse"

hyud! quiet + ka’hbe?®!* you (sg) arrived + hyu! ka’hpbe?3!*

Secondly, Tone Sandhi Rules 1 and 2 do not apply to the /3/ of
the followiig list of words:

ta® (rause) S2 rkui® your (sg) head
keh® with S1, Al189 ¢8?° I am drunk
cih?®  jours (sg) A39 &u?? you (pl) will buy/are
cu??® jour (pl) brother sju?® you (pl) drink drunk
¢6?? ,ou (sg) will buy neh® my tongue
nuh? Jour (pl) tongue nih? your (sg) tongue
khue® he will go away 1?7 you (sg) are drunk
khud® it will get used up 1% our (ex) forehead
nce® iour (sg) hand s18 gkyl®" our (ex) face
nca® i hand rkyi®* our (ex) head
ncy® our (pl) hand ca?" mine
&te? jou (sg) dance clh®" ours (ex)
8% . dance ¢j?%" we (ex) are drunk
¢te® 1y forehead ncl®* our (ex) hand
%ti3 our (sg) forehead se?®* scarcely/just S6
$ty® wour (pl) forehead/ %1?7%% man A522

you (pl) dance 3y

naa mother A253

3
Sky® ny/your (pl) face nih®" our (ex) tongue

¥kyi® your (sg) face

. nteh3* sugar cane

nka?®" 1 S6, A693
_7a3lo I

rku® ny head

3

rky tiour (pl) head
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(28) kue*hha’ya® will wait + ta® (cause) - kue“hfa’yal* ta® §15

ka’ma! became + nka?3* I -+ ka’ma'* nke?3* S6

In Tone Sandhi Rule 3, a tone /¢/ is realized as a cluster
/1+/ following a syllable with a tone /1/, whether the latter is a
single tone or the member of a cluster of two or three tones.
(29) TONE SANDHI RULE 3.

w1 /o (T)(T)e_:

ho! two + khua“ word + ho! khua'* S1

le"*?bal* hoe + ne* uh + 1e*?bal" ne'* S13

In Tone Sandhi Rule 4, a tone /&/ is realized as a cluster
/*%/ following a syllable in which two is the highest tone, whether
the latter is a single tone or the member of a cluster with tone
/4/.
(30) TONE SANDHI RULE 4.

wooan /or(a)2(e)i

nu? year + ne" uh + nu? ne?* S3

kui?*? will drink + me" they + kul?*2 me?* S18

In Tone Sandhi Rule 5, a tone /4/ is realized as the cluster
/3+/ following a syllable whose highest tone is /3/, whether the
latter is a single tone or a member of a cluster within the syl-
lable.
(31) TONE SANDHI RULE 5.

o> o3y [/ osa(u)s_ e

koh® with + me* they -+ koh® me®* S5

Sudma®* poor + hnu" corn plant + u’ma3* hnud* S20

Rules 3 through 5 apply only to a single tone /%/. When this
tone is the initial tone of a cluster, it does not change except

in the bound morpheme -nuh“! your (p1), which is pronounced with
tone /3/ as its highest tone. Thus, rki®nuh®! your (pl) medicine.

There are also a few arbitrary exceptions to Rule 5. It does
not apply to the /4/ of the first syllable of a two-syllable word
whose second syllable has /1 2 3 14 24 us24/,

(32) ta® (cause) + Ykusy'* custom + ta® &kusy'* S18
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Speakers seem to apply Rule 5 only optionally to the /4/ of
the first syllable of a two-syllable word whose second syllable
has /34 &2 w1/,

(33) khue" will go + -sa® more + ni“¥t}3" day + khue®sa® ni®“¥tj3%"
~ khue"sa® ni*$t}%% S28

Tone Sandhi Rule 5 does apply to the /u«/ of all one-syllable
words and of the first syllable of the remaining two-syllable words
whose second syllable has /u4/ or /utu/,

(34) %% oz + sa® ¥i® if + cH?* its + na'hiiu" turkey +3303 sa? 418
c8?%* na®*hpud* S17

In Tone Sandhi Rule 6, a tone /1/ is realized as a cluster
/14/ in a set of complex environments which are indicated in the
rule by the variable x and explained in detail below.

First of all, the tone /1/ which changes may be a single tone
or the second member of a cluster. It may also be separated from
the relevant context by any number of syllables with tone /1/
intervening in unbroken sequence. In such cases, each occurrence
of /1/ in the sequence is realized as the cluster /i4/.

In the rule, the variable x stands for four environments:

(a) a syllable with a basic tone cluster /14/ which has not
resulted from the operation of tone sandhi upon it,

(b) any of the forms listed above as constituting exceptions
to the application of Sandhi Rules 1 and 2,

(c) a syllable with a tone cluster whose first member is /4/,
or

(d}) the bound morpheme -r3" its or its fused compounds -ra*
her, -ru® its (animal), or -ra® his. (These bound morphemes are
the only constituents of Class E forms. Note that the tone /%/ of
these morphemes is realized as a cluster /14/ when serving as the
gontext go; the change of Tone Sandhi Rule 6 because of Tone Sand-

i Rule 3.

(35) TONE SANDHI RULE 6.
Vo oas /o (T (:1)Mix

ku*ma® will be able + &a’yai?! not noticeable + -nah“? to us
(in) + ku“ma® &a?yai?'“nah*? $25

sal?melya! I work in company + koh® with + sa'“?mel“yal* koh?
S21
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Notice that the only syllables with tone /s/ that may occur
after a single tone /1/ are the /3/ of the cluster /3i1s/ and the
/3/ of the first syllable of two-syllable words whose second syl-
Table has /1% 314/ and the /3/ of the second syllable of three-
syllable words whose third syllable has /14/,

As mentioned above, Tone Sandhi Rule 7 is a negative environ-
ment rule which applies everywhere except in the stated environ-
ments which are therefore marked by an *. The rule states that a
tone cluster /24/ is realized as a single tone /2/ in all environ-
ments except following a tone /2/ in the preceding syliable (wheth-
er or not /2s/ is preceded within the syllable by /+/), or preced-
ing either pause or a /2/ in the following syilable. The rule ap-
plies to any number of syllables with /24/ occurring in unbroken
sequence.

(36) TONE SANDHI RULE 7.

28 > 2 [k [2g(u)__

—#,12
ba’nk]2* we (ex) go + %1% to + ba’nk]? &1 S16
kue"c}?*2" they will begin + ku“ma®si®ne® will become yellow

+ kue"cj?*? ku’ma’si®ne* S25
But: kue“c]?*2" they will begin + ?RHu? strong + ku*ma®si®ne!?
will become yellow + kue'c]?*%* ?fu? ku**madsi®ne! $26

Tone Sandhi Rule 8 is also a negative environment rule, as
indicated by the *. It states that sequence /34/ is realized as
single tone /3/ in all environments except when following a /3/ or
preceding pause or /3/. As in the case of Rule 7, Rule 8 applies
to any number of syllables with cluster /34/ occurring in unbroken
sequence.

(37) TONE SANDHI RULE 8.
>3 ) *|3;
—_#,13

se?%" then + kue'“ce"? we (in) will begin + se?® kue'‘cg"? S37

ka’ma® became + nka?3* I + §1?3" man + cB?" of (3p) +
khua“ta’ky'* mind + ka’mal® nka?® ¥]?% c8?® khuata’ky!* S6

But: nke??" here + kui3&ha® I will say =+ nke?3" kui3¢ha! Sl

Having stated the tone sandhi rules, it is now possible to sum-
marize the occurrence of tone patterns across syliable boundaries.
Matrix (38) indicates the privilege of occurrence of tone patterns
in the case of two successive one-syllable words.
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(38) 1 14 F1j2 24 21 214|334 31 314 & |41 M1lh M2 434
o ok|zlzfoklz| | |2 QRla] 3]s |s |6 |x
n| iz Plglrl |als s |6 |x
21 z| |ok slglilz|3|s e |6 |x
s ok|z| |ok e lalt|ok|3 |6 |6 |6 ]|x
w1 £ 1|0k sleit] 3|66 |6 |x
2| okjz|(Jok|z|z|z|oklok|2] 2 |a oK | X
b2 (|ok |z 2| 2|4 X
s | ok|z|1|okloklok| |ok|z |ok|ok oK | X
\ «|okjokfok| | okjok|ok| = |ok|oK X
14 X Z‘;'(Z ) Tlz|Z|Z |3 Z X
214 D ¢ Lz 3 X
314 YAoK 0K| Z 0K (3|2 X
Wln £ 3 X
a | x| alr e zilz|zls X
waw [ X x| [xpx x| x [ x]x] xx]x x| x|x
au nlok|z| z| |okjokjok] l5 |z |z |zx |X
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Each cell of matrix (38) is coded to indicate the status of
occurrence of the sequence of one-syllable words whose first member
has the tone indicated directly to the left of the cell in ques-
tion and whose secand member has the tone indicated directly above
that cell.

Forty-one cells contain an X to identify the sequences not
permitted due to the fact that the clusters /11 s24/ never occur
as basic clusters on monasyliabic words.

Forty-eight cells of the matrix occur with the number of one
or two tone sandhi rules, indicating that these sequence do not
occur because of the automatic operation of these rules.

Forty-six cells of the matrix are coded with I to indicate
that they have been observed in a corpus of 765 lines of text as
the result of the operation of a tone sandhi rule. Most of these
sequences could have occurred as basic sequences apart from tone
sandhi. The exceptions are: (T)1 + 14, (T)1 + 11, and 11 + T(T).
The first of these sequences may not occur as a basic sequence
because of the operation of Tone Sandhi Rule 6. It occurs as a
derived sequence by the operation of Tone Sandhi Rules 1 or 3.

The other two sequences may occur only as the result of the oper-
ation of Tone Sandhi Rule 1 because of the fact that cluster /11/
does not occur as a basic tone sequence on any one-syllable words.

Thirty-six cells of the matrix are coded by OK to indicate
that those sequences have been observed to occur in the 765 line
corpus referred to above. The remaining 85 unmarked cells repre-
sent sequences that are permissible but which were not found in
the text material reviewed. Many of these sequences will presum-
ably be found in other texts. Some of the tones and ctusters in
question, however, occur on very few words and will therefore be
rare (e.g., /»2 21% s14/), Other tones occur on words that are
restricted to one grammatical category (such as the tone cluster
/21/ which occurs only on negative verbs), and it is unlikely that
two such words would ever be juxtaposed in a sentence.

In summary, of the 256 theoretically possible sequences of
tones on two successive monosyllabic words, 89 do not occur either
because of the restricted distribution of the clusters or because
of tone sandhi rules. This leaves 167 permitted sequences, of
which 82 have so far been observed in about 765 lines of text.

Matrix (39) is coded to indicate the accurrence of sequences
of tone within two-syllable words.
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1 1y .11' 2 21\" 21 214 .3 3% 31 314 l\\ .l+1 1% 42 424
ok |z |z |ok|z 111h 1 13le |6 66
6 |6
111
11|g o 6 |6 1 3|66 |66
1|1
21{0K 6 |6 1 3|66 |6]6
31| 0K oKk 1111, 3{6|6|6]|6
6 (6
111
41} 0K 616 1 316|666
z L
210K oK X | 0K |OK |0K ok oklok| 2 | 2 |4 |OK ok |ok
w2 X0k ok| alok|lok|{2 |2 |4 |lok|o |ok
3|OK [OK| X|OK|OK OK[OK|OK |0K |5 0K
+ (0K |OK| X|OK|ox 0K{OK OKJOK 0K |OK {OK
L |z z
ivfn 10K X o lox 0K oK 3 |0K{Z |OK|Z
T
214 0K | X oK OK|OK 3 lox| o ok
31 OK| X|ok 0K|ok 3 |0K| o |OK
b1k OK| X |ok OK|OK 3 lox|o |ok
L
2y (L X OKZ |z 42|22 |0
w2y X|ok 4
34 X 0K 5lo oo
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The cells of matrix (39) are coded to indicate the status of
two-syllable words whose first syllable has the tone indicated
immediately to the left of the cell and whose second syllable has
the tone indicated immediately above the cell.

Eleven cells are coded by X to indicate the non-occurrence of
those sequences because of the fact that the cluster /11/ never oc-
curs as the basic tone of any syllable.

Fifty-four cells are coded with one or two numbers to indicate
that the sequences in question do not occur because of the opera-
tion of particular tone sandhi rules.

Forty cells are coded by OK to indicate that those sequences
have been observed in two-syllable words within the corpus of 765
lines of text reviewed. An additional 31 cells are coded by ok to
indicate that these sequences have been observed in elicited mate-
rial but not within the particular extended text material reviewed.

Twenty-one cells of the matrix are coded by I to indicate that
the sequences of tone in question were observed in the text mate-
rial reviewed, but only as a result of the operation of a tone
sandhi rule. Seven of these 21 sequences have also been observed
on two-syllable words which have been independently elicited apart
from text material.

An additional 11 cells of the matrix are coded by o to indi-
cate that the sequences in question have been observed as a result
of tone sandhi operations in independently elicited material apart
from the corpus of text material.

The remaining 95 unmarked cells of the matrix represent se-
quences of tones that have not been observed on two-syllable words
either in the corpus or in other elicited material.

In summary, of the 256 theoretically possible sequences of
tones on two-syllable words, 160 have not been observed. Of the
96 occurring sequences, 71 occur as basic sequences and 25 as the
result of tone sandhi.

O0f the more than 4,000 theoretically possible sequences of
tone on three-syllable words, only around 100 are known actually as
basic sequences. Upgliding tone clusters are rare in first and
second syllables. Downgliding tone clusters, except /i1%/, are ex-
tremely rare in first and second syllables. Any tone or tone clus-
ter, except /11 %24/, may occur in the third syllable.

5. Relation to Grammatical Forms

Each word in my corpus has been assigned to a class on the
basis of its basic tone or tone sequence. For example, the basic
tone /1/ class consists of all the one-syllable words that are
pronounced in isolation with a tone /1/, and the basic tone se-
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quence /2:21/ class consists of all the two-syllable words that are
pronounced in isolation with that tone sequence, There is also a
tone cluster class /11/, and several tone sequence classes that oc-
cur only as result of tone sandhi. Only basic tone classes will

be discussed i1 this section, since all of them can be pronounced
in isolation a1d are included in the basic classes.

The basic tone /1/ class consists of about thirty words. None
are nouns, excapt for personal names, e.g., /hya’/ Juan. The basic
tone /2/ class consists of over one hundred words of all grammati-
cal types. Th:2 basic tone /3/ class consists of over seventy words
of all grammatical types. The basic tone /*/ class consists of
over fifty words. Only about six are verbs, eight are adjectives,
and the rest are nouns.

The basic tone cluster /1%/ class consists of about ten words
from various grammatical types. The basic tone cluster /24/ class
consists of about ten words from various grammatical types. The
four nouns are all Spanish loans. The basic tone cluster /ss/
class consists of about twenty-five words from various grammatical
categories.

The basic tone cluster /21/ class consists of about seventy
words; all are negative verbs except for the negative adjective
ntaih®! not good. The basic tone cluster /31/ class consists of
about fifty words, none of which are nouns. These are the same
words that make up the tone cluster /11/ class in the environment
following a tore /i/ because of Tone Sandhi Rule 1. The basic tone
cluster /#1/ class consists of about fifty words, all of which are
verbs, mostly marked for incompletive aspect, except for the adjec-
tive cyh®! yours (pl).

The basic tone cluster /w2/ class consists of fewer than twen-
ty words from various grammatical categories.

The basic tone cluster /214/ class consists of about twelve
words, all of which are negative first person plural exclusive
verbs ending with -], except for two words which are negative first
person singular verbs.

The basic tone cluster /314/ class consists of about thirty
words from various grammatical types. The basic tone cluster /#14/
class consists of less than ten words, all of which are negative
first person plural exclusive verbs.

Basic tone sequence classes of two-syllable words are referred
to according to size in the following way: less-than-ten-words,
sma11)(10-50 words), medium (50-100 words), and large (over 100
words).

Some classes contain only verbs. The following four basic
tone sequence classes each contain less than ten words, all of
which are verbs: /s:#24/ (all have interrupted final syllable),
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/1s:24/ (only one word), /31:2/, and /u1u:2/,

The basic tone sequence /u;24/ class {s small, and all words
are incompletive aspect first person plural exclusive or incomplet-
ive aspect third person verbs.

Six basic tone sequence classes contain only one-syllable
verbs plus suffixes: /s1:1/ (e.g., /meh®'na® I want) and /w»1:1/
are both medium classes; /#:u:14/ is small, all forms ending in
-r&"* to him, -ra" to her, Or -ru* to it (animal); /»1%:3%/ is less
than ten words, all ending in -nih3®* to us (ex); /#1us:41/ is less
than ten words, all ending in ~-nuh"! to yous and /uviuis2/ is less
than ten words, all ending in -nah“? to us (in).

Three basic tone sequence classes contain only negative verbs:
/2:214/ §s small, all first person plural exclusive, ending in -|;
/2:%1%/ is under ten words; /#2:21/ is under ten words, all marked
for incompletive aspect.

Eight basic tone sequence classes contain only one-syllable
negative verbs plus suffixes: /21:1/ is large; /21s:2/ is less
than ten words, all ending in -ra® to him; /21s:3/ is small; /21%:
14/ is small, all ending in -r&* to it, -ra* to her, or -ru® to it
(animal); /21%:3%/ is small, all ending in -nih3®" to us (ex); /21u:
41/ is less than ten words, all ending in -nah"! to you (pl); /21%:
42/ is less than ten words, all ending in -nah®? to us (in); /41%:
3/ is small.

Eleven basic tone sequence classes contain mostly verbs:
/1:2/ is small; /2:1/ is small, the verbs all ending with a direc-
tional suffix; /2:21/ js large, about three hundred forms, the
most common tone pattern for negative verbs; /3:1/ is large, in-
cluding only fifteen non-verbs; /3:2%/ is small, including a few
Spanish loan nouns; /3:31/ is medium, all non-verbs being nouns
ending in ~nuh*! your (p1); /3:3'*/ is small, including only three
nouns; /*:1/ is medium, all the verbs being incompletive, impera-
tive, or both, and only six of the forms being non-verbs; /4:%1%/
is small, including only two nouns; /it:3/ is medium, all the verbs
being first or second person; /#2:2/ is small, all forms being one-
syllable plus a suffix.

Seven basic tone sequence classes contain verbs and nouns:
/#:s1/ is large, about half being negative verb forms, and all the
nouns being one-syllable with tone /4/ plus -nuh*! your (p1);
/u:v2/ is medium, nearly all words being first person plural inclu-
sive forms, and the nouns being nearly all bound or fused posses-
sive forms; /14:14/ is less than ten words, mostly one-syllable
words with tone /1/ or cluster /14/ plus -rd* its; /iu:3s/ is small,
all words being first person plural exclusive forms, the verbs
being all positive, the nouns being all one-syllable nouns with the
cluster /1u/ plus -nih®* our (ex); /1+:41/ is under ten words, both
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verbs and nouns being one-syllable plus -nuh*! you (pl); /14:42/
1s small, all words bejng first person plural exclusive forms, all
the nouns one-syllable plus -nah*? our (in); /2:%1/ is small, al-
most all the verbs being negat1vei and all the nouns being one-
syllable with tone /2/ plus -nuh*' your (pi1).

Five basic tone sequence classes are all one-syllable words
plus suffixes: /siw:3/ is small; /siu:14/ is small, and most forms
end in -ra" its, -ra* her, or -ru* its (animal); /31%:3%/ is small,
all words endirg in -na?®* my or -nih®* our (ex); /siu:%1/ is
small, all ending in ~-nuh*® you (pl); /31u:%2/ is small, all forms
ending in -nah*? our (in).

Nine basic tone sequence classes contain words from various
grammatical categories, including adjectives, adverbs, etc.: /i1:1/
is medium, and includes many first person singular verbs; /2:2/ is
large; /2:14/ is under ten words; /2:24/ is large, many of the
words being positive first person plural exclusive neutral aspect
verbs ending in -a; /3:2/ is large; /3:3/ is large; /3:1%/ is medi-
um; /%:2/ is large, all the verbs being incompletive, imperative,
or both; /+:3/ is large, all the non-compound verbs being incom-
pletive, imperative, or both, and many of the nouns being obliga-
torily possessed, consisting of a body part and a fused person
marker (cf. C. Jamieson, 1974:2f).

Ten basic tone sequence classes contain mostly nouns: /s:ss/
is large, including about thirty Spanish loan nouns; /:%/ is
large, includinj only two verbs; /4:1%/ is small, with only seven
verbs; /+:34/ 15 medium, including only two verbs; /1#:2/ is under
ten words, one Form ntil*1}2 1ittle bell probably being a Spanish
loan, and the rast being all one-syllable words with tone /1/ or
cluster /1#/ plus ~ra® his; /2%:2/ is small, all words being one-
syllable with tone /2/ plus ~ra? his; /2:3/ is small, all the nouns
being bound or fused possessive forms, and the bound forms being
all one-syllabl2 with tone /2/ plus -rih?® your (sg); /2:3%/ is
small, all the 7ouns being one-syllable with tone /2/ plus -na?%*
my or -nih3* our (ex); /2:%2/ is small, all words being first per-
son Blura1 inclisive forms, mostly one-syllable with tone /2/ plus
-nah*? our (in); -/s1%:2/ is less than ten words, mostly one-syl-
lable nouns wita the tone cluster /six/ plus -ra’ his.

Four basic tone sequence classes contain less than ten words
each, and all are one-syllable words with the cluster /42/, mostly
nouns, plus the suffixes indicated: /u42%:2/ with -ra? his; /u2:3%/
with -na?3* my or -nth®" our (ex); /%2:4!/ with -nuh*! your (pl);
/¥2:42/ with =nsh*? our (in).

Three basi: tone sequence classes contain all one-syllable
nouns plus the suffixes indicated: /ss:sus/ is small, ending in
-na?** my or ~n'h®* our (ex); /3:42/ is small, ending in -nah*?
our (in); /%2:3/ is less than ten words, ending in -rih® your (sg).
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6. Text

The following text was originally recorded in early 1970 by
Mr. Ernesto Tejeda Salvador, in his mid-forties, a native and pres-
ent resident of Chiqujhuitlan. After transcribing the actual text
from the tape, Mr. Tejeda did minor editing to remove pause forms,
etc. Then, in 1974 he re-recorded it, reading from the edited
text, which, incidentally, was written in the popular orthography
in which tones are not written. In addition, he re-recorded the
text by whistling it all the way through. In my judgment the only
undersirable effect obtained by this procedure was that Mr. Tejeda
interrupted the application of the tone sandhi rules by inserting
more than the normal number of phonological pauses, since he was
reading a script rather than just speaking extemporaneously. How-
ever, the slower speed of speech and the more frequent pauses
greatly facilitated the checking of the tones. The correspondence
between the tones of the spoken and the whistled versions confirms
the accuracy of the transcription here presented.

Abbreviations used in the text are the following:

(def) definite article
(ex) exclusive

(in) inclusive

(p1) plural

(pp) a phonological pause that broke the continued
application of the tone sandhi rules

(3p) 3rd person

1y basic tone 4, as spoken in isolation, has
changed to 14, and similarly for other tone
changes

more than one Mazatec word the equivalent of
one gloss
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CHIQUIHUITLAN MAZATEC TEXT

1. nke?3* kul%ha'**! koh®nun®! nku? ho® khua'*** sa’kua?®"

here will-aay~I with-you-(pl) one two word like

I will tel] yor something about when I was growing up with
ni1*%t1%*na?®" 1% ka’ma?&al koh?® Syt*4tadt*txa2na?3* (pp)
day-my ohieh became-mature with parent-my
my parents.
2. hel"*lmul'bkl n-.tahllh*sl ka”*aba“"thua ka3ma1|0*l .ta3

very good passed-I happened for

I had it pretty good, for they did not make me work too
kalci®he?ntal?'nal mel*** 3. ?1%ska® ¥i° kabel*&u® thy?Znku?
did-not-tive-(3p)-me they until ... reached-I sixteen

hard. It was not until I reached

nu? ne®*** se??* ka®be**thu® skue®ia®* (pp) 4. pe‘ru* sakua?®*

year then left-I echool but like
sixteen years »>f age that I quit school. However, on
sa®ba®du®* koh® do®mi®nky®* %1% caih®! klal*3gelh*st
Saturday wita Sunday which there-is-not class

Saturdays and .Sundays, when there were not any classes, I would

* . ~
ne'*™* hba? koa? &ud***tad“*“%a?na??* nkidhiia? 5. me® %a’

s go-I with parent-my field what work
go to the fields with parents. I was already
L1273 ga2%39n 1 a2tk o 24dh () 9g4 t1%hba?3 kuel*nta’
which do-(3p)  they s already am-taking-notice-I
taking notice of all the various jobs they would do.
yah3ni? koh! me3*** 6. ka'be3&u! nu?  §12%3 g2¥3palel
everything wita them arrived-(3p) year which became

The year that I reached manhood, then

nka? 3% 3% Z[23%I8 2 Lhuattadkyl® nel*™t se??* kalbel'ce??
I man of-(3p) mind » then began-I

I began to wori: just like my parents.

nesu*u 7a2ku2th[2 ¢a2 §12*3 sa2*37m|2 §u2“*“ta2“*“éa2na73“ nea“*“
s how work which do-(3p) parent-my »
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(pp) 7?a*kua“thi? ka?*3sal?me! (pp) 7.

Just-like-that did-I

nel*** kadmulsy® (pp) 8. ka’hba?
> eleared-I

clear the land. After that,

was-fintshed-(3p)

i thylthy!
which first-first
First of all, I would

auky p3b
> then

ne

then one would

?1%skal® 413 na’nki3*%tal® ne'*** ka®bi®n&idse’*ri!*  ntahl***

where .... ground-smooth

were-looked-for-(3p) cattle

look for oxen to plow where the ground was smooth (i.e., not

ka3ba®khg? &u24**

broke-(3p) animal where ....

covered with boulders).
1e*?bal® ka®ba?kh]?" (pp)
hoe broke-we-(ex)
we would break up the ground with hoes.

§|2*3 nulkh§42
that say-we-(in) that only cattle

9. ?1%ka'* &7 na“%i“nta’® ne®*** koh®
bouldery R with

Where there were lots of boulders,

28" ky1"! hi%nku?hya?
not everywhere

We do not say that

£12%3 5y2*3pa1 ptah!*** kalba’kha? &u2***  (pp)
broke-(3p) animal

the oxen alone plowed everywhere.

11. ?a*3u* koh? ¥u®***ta3*** ka’ba’kha? me2*** koh? le*?bal® ta®
8till with person broke-(3p) they with hoe for
People still had to break up the ground with hoes, because

cgrsu*y ¥ 3 ?i3skal? nal“*“§|1"*“n133" ne3*** maih?! bal*akhaz

because ... where bouldery » cannot break-(3p)

the oxen cannot plow where there are a lot of boulders.

ntah?*** 12, %1% kaZhne®ta?? ka2*%ba?*3khg?™irg24*3* e24*%

cattle when ended-(3p) was-broken-it R

After the plowing was done, the plowed ground would
ka®hba®fa® he®?ntu?® ?i%ska'® kadba’kha®r&®* ha? 13. nku? ho!
lay-(3p) rotting where was-broken-it (def) one two
lie fallow. For several
ni1Y*H &L 3% g4 Pyad X1¥ kalmattiZfia? ni2**eEt)t &
day » when.... became-near day which

days, when the time to plant was near, then the oxen and the
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&i*ndal ThELY*H nglh*4 56234 Kadphydya? kih21*31lakal
will-be-put-in-(3p). seed s then returned-(3p) went-(3p)-
hired workers with hoes would go back again to replow. agawn
ngah1*** nel*** Kih¥lnkal mul*3su14*3% 1on? je*?bal? nelt*t
cattle R went-(3p)~again hired-worker with hoe R
%13 khui*nidya! (pp) 14. ?a" ¥ky* %1% ka®hpi®
8o will-be-moved when ...... was-finighed-(3p)

When the replowing was finished,
ka’hbi’nidya® rel*** se?3*3* kue*hfia’yal*ral® ci? yj2*e
wag-moved S then will-be-awaited-(3p) rain which

then one would wait for the rain.

kua?2*? (pp) 15. pe“ru* sa® ¥1? ntalhyl?! nu? ne?***
will-rain-(3p) but ifvee. good-looks year
But if it is a good year, one does not
(pp) ?a* ?1%ska? ?a*kyl*! kue!***hHalyal**! ta? tu*nku?
even not will-be~awatted-(3p) for as-soon-as

even wait, for as soon as one finishes replowing, one plants,
kul2***hne’ta?? khul?***nidyal! ne!*** (pp) ?a* nku’the3*ni?
will-end-(3p) will-be-moved R right-away
for in a good year, it rains early.

- ERRATI L tha!*** a3 2ya? X% ptalnhyi?! nu? ne?***
will-be-put-in~-(3p) seed for when.... good-looks year ,

he'mu! thy® ba?!*? ci?  (pp) 16. ?ya® ¥1® ba’nkj?*2*
very first rains-(3p) rain when.... go-we-(ex)

When we go to plant,
£1% ¥1*nda’ tha!***  (pp) %a*kua?* mal nku?
80 will-be-put-in-{3p) seed also happens one
there is a little matter (to be taken care of).

khua?***nta®* 113%nt11% 17, ma! ntaZhfia?® ga2**4onta2ie
bother Little i8-made mole-sauce chicken

One makes chicken mole, or else
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203 sad 13 cEPINMY nadtRERELYY £13 khuedt** g
or else... of-(3p) turkey which will-go-(3p) which
fn

turkey mole

S 3WRune3uF X2 xg2%3 2R3 0,2 ppmanky 1g g3

, to send out for the planters to eat,

will~eat-(3p) they who put-in-(3p) seed when
After
khug® E1*nal thyle*s pelu*s (pp)
will-be-finished-(3p) will-be-put-in-(3p) seed s
finishing planting, all the helpers would go to my house,
Khue" vERNi2 ko**’mpal*iRel*ru2 ¥t 12?2 npa?**na?3
will-go-(3p) all companion to  house-my
because the custom is to have a drink.
ta® Lkusyl* £13  ta’ky? ne?*** (pp) sa“ku! nku?
for custom which s s will-be=-found one
tra2*3gu2t¥an yyjon2 me2*** (pp) 19. “?akyl*!
drink will-drink-(3p) they not

Not for them
P[1¥3gpal*ILIINT o 18 Fup,3x o3k me®'** ta® ?aZku2th]? §12*3
until .ovveeees Will-become-drunk-(3p) they but how .v.vvevvenns
to get drunk, but just to take away their tiredness.

khua?*2ta?21%nil%rEl%  ¥13 hpelnta’ra’*  med**
will-be-taken-away-(3p) that are-tired-(3p) they

20. ka®be3&y! nku? ni2&tj2 &i2*% ka2*3be?*3ci?2% kaZmalthai?
arrived-(3p) one day that began-(3p) became-over-

When the poor cornfield became overgrown, one would grown

Ey2¥3na2h* 3y ppy2h¥e ne?*** kadbedcj?2*2* kalthu®ndidra®* (pp)

poor corn-plant »  began~(3p) was-weeded-(3p)

begin weeding it.

21. ?a%kua‘th]? ka2ma2tanky? nka?***yj3% (pp) me"* &I3
like-that  became-together we-(ex) they who

fn Mole is a type of sauce used with meats.
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So then we wou.d get together, those who were hired, and those

koh?® &hi2rE2* (pp) me* %1% sal*™17mel**lyals*1 kop?
with pay-(3p) they who exchange-work-~I with

with whom I exchanged work.

22. nku??fu? hbE%*® thu?*Sndi2*3rg2 v 3% %19 Kya'th]?
quickly 1se~finished-(3p) is-weeded-(3p) when like-that

In that wey one finishes the weeding quickly.
(pp) 23. kue'c]?*2*42% ¥4 padtha| *nka?
wili-begin~(38p) will-become-overgrown-again
Wher, the weeds begin to overgrow (the field) again,
nki2*3hfia2nki2ra2*  (pp) 7a* duba* bE?**3%ni? ku2***mal
brush-its way that-just will-be-done
one does that same thing.
24. nku??%u? thug® ku*ma®rka® (pp)
quickly will-be-finished-(3p) will-become-cleaned
It is quickly weeded.
25. 7" ba?** hi’ma’ ne*** Kkuec]?42*h24
that is-being-done will-begin-(3p)
While that: is being done, it begins to produce the
kuZ**ma®ntati® (pp) kue'c[?*2*42%  Ky2**madhyy?d

will-produce-ccrn-flover will-begin-(3p) will-produce-small-

corn flower; il begins to produce small ears; ear

kuec[?U2*u2h 12X 3%, Sk 3k ?1%ska®
will-begin-(3p, will-produce-tender-ear even

it begins to produce tender ears; even before we notice it,
ku*ma®&a?yai?!*nan? pj2ikegg3n ot
will-become-noil-noticeable-to-us-(in) day R

the mature ears will begin to turn yellow.

kue'c]?*2¥42% 2 a3 3ne! niplu*e 26. ?ya® %13

will-begin-(3p, will-become-yellow mature-ear when ...
When the

kue*cj?*2* Mu?  ku2**“masi®ne! niple*s nels*u

will-begin-(3p) strong will-become-yellow mature-ear s
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mature ears would really begin to turn yellow,

sa’kua?®* ¥ku'sy'* %i?  ta’ky? ne?*™™ (pp) khue"

like custom which is s will~go-(3p)
the custom was to go pick a few to make corn gruel.

Eha?t gt nku?® ¥tj? ku2***ma®ndah? (pp)
will-be-taken-away-(3p) one Llittle-bit will-~be-made-corn-gruel

27. 7?ya® %i° ¥kue?nl?pa?* $i? ntah®! ?yy?
when. ... unripe-just-that when good drinkable

When those are sill just unripe, (that's when) the corn gruel

n&ah?rg2" (pp) 28. tu*A1?® ta® (pp) khue'sa’
corn-gruel-its as-8oon-as. ... will-go-(3p)-more
tastes real good. Later on, (the mature ears) would
ni4&t 3 ned*™* khui? L3k

day will-be-finished-(3p) will-dry-(3p)

all become dry.
29. tutpie? ta® ka’hbs? kad¥i!? ne!*** (pp)
as-8oon-as. ... wae-finished-(3p) dried-(3p) s
As soon as it would all dry up,
kue®c]?42% kul24%%n&12p52%  pmydsyd® $13 khued¥**
will-begin-(3p) will-be-looked-for hired-worker who will-go-(3p)

one would begin to look for hired workers to go harvest.

khua“nka' (pp) 30. kui*n&iZrg?* na?4*4gj2  g2*3

will-harvest-(3p) will-be-looked-for horse/mule which
One would look for mules

kua?**nih*l  XuW*% 31. ?1%skal® &i? ti%Ra? ne**™  (pp)

will-carry-(3p) animal where .... near s

to transport it. Where it was close,

sa"?mil '™ hol ntil***ya? (pp) 32. ?i3skal* &1? khi2

makes-(3p) animal two time where .... far

the animals would make two trips. Where it was far,
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ne?*™* nku® ni=2ya?ni?® (pp) 33. ?1%ka® ¥1° kuma’nki®%y!

s One tire-just until ... will-become-night
Jjust one trip. They would barely be on their
nel*™ se?3* )idntuba?ra?® (pp) 34. tu'Ai?®  ta® kalhbi?®

s barely w.s-coming-(3p; as~gooin=-as. ... was-fin-
way back at niuhtfall. As soon as one tahed-(3p)

kadci3hahra®™  ne®™ (pp) a“kua’‘ kaZmaZnkultaZky?!**21
wag-carried-(3p) also became-relieved-we-(in)

finished transporting it, one would be relieved,
3 th]? Ka2" ¥ ¥ 20tE3*3% g ¥*H palpyl tn2 Eu2¥*Y gtadfad
for there-is piace s very  there-ig animal pest

because there ¢re some places where there are a lot of pests.

35. mafh®! b1'*3yuhta??! hnu!*** %1% ba’thu® ni*&t3"
eannot stcy-(3p) corm-plant when passes-(3p) day
The cornfield cannot just stay out there day after day.

36. tufi?? ta® ka’hbi? ka’thu®nkal*ra!* ne!*** (pp)
as-goon-as ... . was-finished-(3p) was-harvested s

As soon as' one finished harvesting,

7a%kua?” kaZma’nku?taZky?! (pp) 37. ?a“ne" se?3*3

also became-relieved-ve-(in) and  then

one was relieved. And then

kuelkcekz nizu 49Rg"2 nku? niaz*sanazu*au %?
will-begin-we-in szZ-make-we-in one cornerib which

one would begir to make a corncrib to store it in,
gi"n&al (pp) sa® %i? ceh? ta’® khj! ma! (pp)
will-be-put-in- (3p) if ... ts-seen-(3p) that much is
if it looks like there is a lot.
38. sa? &1% %%kyi*! khi® ne!*** (pp) ?a* nta’sal
if vee. mct much although
If it is rot a lot, then even though it is
kal***oncual*** nt13?ya?*ni? ku2***ma’ntah®! kal***?7nt5dtrEit
inaide house-just  can-be-fixed-up place-its

just inside the house, one can fix up a place for it,
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ne®*™ (pp) nkahZni?  &i%*3n&antah?! (pp) 39. ?ya® ¥i°

s there-just is-put-away-(3p) when. ...
and store it right there, When one
ka®hbg? kad¥i%ndaZntah?! nel*** kaZmaZnku?taZky?! (pp)

was-finished was-put-away-(3p) , became-relieved-we-(in)
finishes storing it away, one would be relieved.
40. sa® %1% ¢ha?%lnkal nku? a2 ni24*47Rat2 ne? ¥4

if ... take-we-(in)-again one work will-do-we-(in) ,

If one takes up another job, one does it some other day.
(pp) pe*ru* ?a“nku® ni2$t]2 bE?2*3* 41, nta’stu’* ¥&i°

but another day that at-least which

At least the

meh3? Yalti? ne?*** ka’hne?ta?? (pp) 42. kua“thj?
ia-needed fast » ended-(3p) like-that
important thing is done. That is
ka?*3ntu?*3ba? ni2**&t(3% pa? 3"

came-{ 3p) day that

what those days were like.
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NOTES

1

The data presented in this paper were gathered during the
years 1969 through 1973, under the auspices of the Summer Institute
of Linguistics, from speakers of the Mazatec language as spoken in
Chiquihuitlan de Judrez, District of Cuicatlan, in the extreme
northern part of the State of Qaxaca in Mexico. The analysis is
based mainly on the pronunciation of Mr. Ernesto Tejeda Salvador,
in his mid-forties, a native-born Chiquihuitecan of native-born
parents. There are now about 6000 inhabitants of Chiquihuitlan,
about 90% of whom speak the Mazatec language.

I owe a great debt of gratitude to Miss Eunice Pike for help
especially in the beginning stages of the analysis. Dr. Doris
Bartholomew and Dr. Burt Bascom helped in the final stages of
analysis. Dr. Jim Thayer, Eugene Casad, and my wife Carole
Jamieson read the near-finished manuscript and made helpful sug-
gestions. Dr. John Daly helped during the 1975 revision. And, of
course, Mr. Tejeda's ability to whistle and distinguish even sub-
phonemic features of tone made this whole study fruitful.

2
Numbers preceded by 'A' refer to cognate sets in Kirk (1966).

3
Cluster /114/ is not included in this discussion because it
occurs only rarely and in a complicated environment.

4

Numbers precede by 'S' refer to sentences in the text append-
ed to this paper.

5

According to Tone Sandhi Rule 5, this word should have tone
pattern su:su:ss,
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1. Phoneme

2. Syllable

3. Word

4. Phrase

5. Sentence

6. Tone sandhi

This paper presents the phonological structure of Choapan
Zapotec! (hereafter CZ) within a hierarchically oriented frame-
work consist ng of five levels. Each Tevel has an inventory of
contrastive units distributed into the units of the next higher
level. Theoretically at least, the mode1? is open-ended. However,
this descripzion goes no further than sentence level. In ascend-
ing order, these levels are: phoneme, syllable, phonological word,
phonological phrase, and phonological sentence. The adjective
*phonologica®' is used together with 'word', 'phrase', and 'sen-
tence' to rever to units of the phonological hierarchy® in con-
trast to uniis of the grammatical hierarchy--units defined in
phonological terms quite apart from grammatical considerations.

The firut part of this paper, then, is a taxonomy presenting
the various units of the various levels and the criteria for dis-
tinguishing them. Following this, there is a section which uti-
Tizes certain morpheme groupings to handle tone sandhi. This sec-
tion represents morphophonemic phenomena, in that both phonologi-
cal and grammatical considerations must be taken into account in
order to handle the material in any reasonable way. Furthermore,
a set of ordered rules is employed as the most satisfactory method
of describing this extensive system of tone sandhi.*

1. The contrastive units of CZ on the phoneme level consist
of 18 consonints, 6 vowels, and 3 pitches.

1.1 Consonants may be characterized as either obstruent
or sonorant and will be discussed in that order. Obstruents are
either stopped or spirantal. Stops are either labial, alveolar,
or velar, and each has a counterpart distinguished by voicing.
A11 voiceless stops are unaspirated.

The stops of CZ are:

p t
b d g
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Examples:
/p/ r&f'pa?? I pick /b/ r&f'ba?? I pluck
/t/ tu® one /d/ du® rope
/k/  kid*ba® corn dough /a/ gi®ba® broom

The phoneme /g/ has an optionally spirantal allophone in one
word only:

[nfolge®] ~ [nfo’ge®] nfo®ge® yesterday
In no other place has this fluctuation been observed.

The phoneme /k/ also has a spirantal allophone, which can be
characterized as a voiceless velar spirant (here written as h).
Certain CZ speakers employ the plural marking morpheme ialka?,
while others use a shortened form kal. Still others spirantize
the stop to ha!l.

réo®ia’ka®bi?? ~ rdo?ka’bi?? ~ [réo®ha’bi??] he/she (informal)
eats
In no other place has this fluctuation been observed.

Spirants are either simple or complex (stop plus spirant)
and are produced at the alveolar and alveopalatal points of artic-
ulation. They exhibit the same voiceless-voiced pairing as seen
in the stops.

The spirants of CZ are:
s 3
z 3
c [ts] ¢ [t%]
J [dz]l Y [dZ]

Examples:
/s/ rd'sa?® I get up /2/ zen?® chalky
/2/ rd'za?® I plant /% 3%en?? saliva
/%/ &G%za?? my father /c/ cen® weak
/%/ %3%ba?' corn 1i/  Jjen?* smoke
/s/ sla?® bitter /8 g8%%1? yellow

78/ ¥la' hot 1Y/ ga'Ji' seven
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The alveopalatal spirants are retroflexed except when occur-
ring before /1/. The degree of retroflexion is greater before
back vowels than before non-high front vowels.

312t [$7%tu'] cat

£12ja??  ¥1%2dza??] zapotec

$e? [$0®] big

re?%6%da?? [re®%8%da®?] I like

$G%ba?! [¥G%ba?'] corn

$G%2a?* [%G%za??] my father

bé28te® bE%%te?] dust

&1 [t41'] ten

&u¥nf?® t3unf??] spider

Yr%1a® [d¥1%12%] griddle

Ja [d%¥a?2] good

Alveopalatal spirants remain unretroflexed before the vowel
/1/, even when another consonant intervenes between the spirant
and the vowel.

gkl na? ' ¥kf?i'na®?’] my nose

$b1a?2 [tbya??] my finger

Sonorant consonants are either nasal, lateral, or vibrant.
A11 nasals are voiced and are either labial or alveolar. The non-
nasal sonorants include a voiced alveolar lateral /{/ as in la®nf
fiesta and sla’® bpitter, and an apico-alveglar vibrant /r/. Pho-
netically, the latter ranges between one and several flaps, with
a single flap being the most predominant. Furthermore, /r/ always
has the same quality of voicing as the segment it precedes, except
when that segment is a nasal, in which case it fluctuates as to
voicing. In the following examples, the voiceless allophone is
written [R].

rga?m®v1? [¥ga?am®b1?'] he/she (informal) remains

r&tltitb1?! [RETMti'bi?'] he/she (Iinformal) jumps

rné'ba?? [Rna'ba?2] ~ [¥nd'ba??] I ask

The alveo:ar nasal has a velar allophone when occurring ut-
terance finally or preceding velar stops, /i/, /r/, or /y/.
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ren?

ré®n

Lyman and Lyman

[ren?] blood

3kalbi?? [ré%enka'bi??] they (informal) want

ré?n®ge?! [ré%en’ge?'] he/she (respectful) wants
ré?nd1e2bi?! [ré?en®le®e?bi'] he/she (informal) wants too

ré?n

ré’n

much

3ro! [ré%en®ro'] we (inclusive) want

%1alke?? [ré%n’ya'ke??] they (respectful) want

ré?n’kalbi?? [ré%en’ha'bi?®] they (informal) want

The sonorant consonants of CZ are:

Examples:
/m/
/n/
Yavs
/r/
1.2

Tow. Al1l
CZ vowels

Examples:
/1/
/e/
/e/

m n
|
r

fman? week

nfolge® yesterday

1802a?% my face

réota?? I eat

CZ vowels are either front or back; and high, mid, or

front segments are unrounded. A1l segments are voiced.
are as follows:

i u

e o

€
11tG%® again /u/ gla? dirt
be? air /o/ i flower
be® butterfly /a/ giad?® soap

The phoneme /i/ has a slightly lower allophone [.] when pre-
ceded by alveopalatal stops and followed by a word-final glottal

stop.
gi??

[t%.?%2] well!

co1a%yi?® [tsol18%a%d%.?%] slowily
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1.3 There are three contrastive pitch levels in CZ, ranging
from high (1) to mid (2) to Tow (3).

gin?! b ack wax
gi??  fixve
9in?® cnili

Tone one actualizes as a slightly rising glide which is most
prominent in an utterance-initial syllable preceding another high
tone. Tone two is perceptually level. Tone three is perceptually
Tonger in duration than the other two tones and actualizes as a
s1ight down g ide which is more prominent in an utterance-final
syllable or over a sequence of two vowels. A1l three tones have
a slightly lower allotone utterance final.

Every nasal that does not initiate a syllable carries one and
only one of the three possible tones. Every vowel carries at least
one of the three possible tones. Syllables with a single vowel
nucleus may carry a tone sequence of either mid-high or mid-low.

A vowel with such a sequence is perceptually longer than one with-
out. The tone sequence that any given syllable has is indicated

by the raised numbers at the end of that syllable. A single number
following any syllable indicates that all the tone carrying ele-
ments in that syllable have that tone.

1 comb ré?pan?'do?? we (exclusive) take
2 care of

cloud
232'bi1?% he/she (informal) exists

béo
béo
béo® earthmole
ué?'za??® opossum
ré?n3da™3! I want it 3
¥ki£2%a?' nape of his (animal)
neck

2. The syllable level is that level into which phonemes are
distributed in certain patterned ways. A syllable is character-
ized by a vowel nucleus and consonantal margins.

2.1 There are three basic kinds of CZ syllable nuclei:
laryngeal, checked, or unchecked. A laryngeal nucleus is realized
phonetically as [¥?v], with the two vocalic segments being of same
or different quality (1imitations are discussed below). A checked
nucleus always ends in a glottal stop; an unchecked nucleus exhib-
its no glotta® closure whatsoever. Furthermore, CZ syllable nu-
clei may cons:st of one, two, or three vowel segments. Nuclei
with one and only one vowel in their underlying form are here
called simple. while those with more than one vowel are here termed
complex. These and other parameters result in 14 subclasses of
syllable nuclei.
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A typical complex vowel nucleus consists of a mid or Tow vow-
el with a high vowel preceding or following, or both. Preceding
or following high vowels are realized phonetically as glides, for
which a rule will be presented later. Only two main rules are
necessary to get from the underlying form to the phonetic form in
CZ syllable nuclei. The first rule deals only with laryngeal vow-
els and specifies the placement of stress and glottal stop. The
rule has the form:

(1)
v, {9 /v

A

This rule states that a laryngeal vowel (symbolized y) will be re-
alized phonetically as v? if followed by another vowel; otherwise
the laryngeal vowels becomes v?v. Subscript numbers indicate
where the vowels in the phonetic form must have the same or dif-
ferent quality. Examples of the application of the first part of
the above rule are as follows, where the forms to the left and
right of the arrow represent the underlying form and first line of
the derivation respectively:

lgo = 1870 wall of a house

rue-bi? > ri?e-bi? he/she gives

rya + ri%a my mouth

rac + rd%0 we (inclusive)

guao=bi? -+ gui®o-bi? he/she will buy

glua + gid%a I may carry

Examples of the application of the second part of' the rule
are as follows:

ugia > ugid®a I will go

giu » giG®u  house

gio=bi? » g18%0-bi? he/she will drink

rdue-bi? -+ rdué®e-bi? he/she is ashamed

lg ~ i€?c side, stomach

didza? + df?idza® word, language

The second rule simply takes any high unstressed vowel and
reduces it to y or w if either preceded or followed by another
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vowel, or by y or w. The rule is as follows:
(2)
[+high] + [+cons] / VaW,Y
VaWsyY_

Taking the first 1ine of the derivation from each example above
where the environmental restrictions are met, we get:

guéo-bi? + [gwé?o~bi?] gid?u + [gyuu]
gld?a + [gyi?a] glé?-bi? + [gyb?0-bi?]
ugié?a + [ugyéd?a] rdué?e-bi? + [rdwé?e-bi?]

Rule (2) also applies equa11y well to both unchecked and
checked syllable nuclei.

gdlgiud > [gdygywd] one hundred

céina + [céynal it will burn

glud? »~ [gyw8?] load, cargo, baggage

gl8? » [gy8?] soap
These two rules, then, appliied in the order given, will give the
proper phonetic output.

Taking into consideration the horizontal parameter of simple
vs. complex, and the vertical parameter of laryngeal vs. checked
vs. unchecked, the possible syllable nuclei of CZ may be conven-
iently displayed in the following manner:

Simple Complex
Jral Nasal Bivocalic Trivocalic
Laryngeal v v vvv
vy
Checked v? vn? v? vvi?
vi?
v vvv
Unchecked v v VWV
vi vv§

The follawing are examples of all syllable nuclei observed to
date:
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Simple laryngeal:
didza®? [df?idza®] word
le [186%¢] you (plural)
te [18%] side, stomach
rum-bi? [rd?um-bi?] he/she is throwing
rpombom [ rp6?ombom] bread dough
ba [b&%al] flat

Complex laryngeal bivocalic:

glu [gyG®u] house

ugia [ugyd?a] I went

rio-bi? [rf?0-bi?] he/she is drinking

leo [le?0] wall of a house

rye-bi? [rG%e-bi?] he/she gives

rdug-bi? [rdwé?e-bi?] he/she is ashamed

rua [rd?al]l my mouth

rao-bi? [rd%0-bi?] he/she is buying

In the case of v?v anywhere in the word, the medial glottal
closure may be alternately actualized as a laryngealization of the
two contiguous vowels. This happens most frequently in rapid
speech forms. Examples are as follows, where underlining indi-
cates that the vowels have a laryngeal quality:

[b&?cia?] ~ [béela®] meat

[tsoia?ad¥i?] ~ [tsoiaad?i?] slowly

[rd%ebi?] ~ [rGebi?] he/she is giving
Complex laryngeal trivocalic:

guao-bi? [gwé?0-bi?] he/she may buy

giva-bi? [gyQ?a-bi?] he/she may carry
Simple checked oral:

-bi?! [-bi?']  3rd person human familiar

be? [be?] ice, snow

-ne?! [-ne?'] 3rd person human respectful

stu? [stu?] shame, embarrassment
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-10? [~10?] 2nd person (singular)
-ba?* [~ba?'1 3rd person animal
A syllable nucleus of this type has a variant which occurs other
than word final in rapid speech. In such an environment, the vow-
el tends to he rearticulated as an 'echo vowel'. be?gidi? bpat in
rapid speech becomes [be?egfdi?].
Simple checked nasal:

gun? [¢gU?] mud

bzin? [bzT?] rat

dan? [«3?] because

den? [d8?] but

bfEkien” [bfEkyE?] why
This type of syllable nucleus has here been interpreted as a vowel
plus following nasal in order to avoid the necessity of including
nasalized vovels in the phoneme inventory, since [gii?] mud con-
trasts with [gu®] you (singular) will do, [gT?] chili contrasts
with [gi?] fire, and [-d&?] 3rd person evil spirit contrasts with
[~da?] lst person singular.
Complex checked bivocalic:

bdo? [t@o?] you (sing.) did/made

bid? [btyd?] I did/made

lué? [iw€?] 2nd person (sing.)

glé? [¢yé?] excrement

gié? [uyé?] cooked

Complex checked trivocalic:
pkuld? [pkwyd?] I caused to arise
glud? [gywd?] load, cargo, baggage

Simple unchecked:
bl [bl] negative nu [nu] some
be [be] air, wind -ro [-ro] lst person plural (inclu-

be [be] butterfly ra [ra] more sive)

Complex unchecked bivocalic:
réo-bl? [réo-bi?] he/she is eating
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béo [béo] cloud

gdlgiva [gdygywd] one hundred
céina [tséyna] it will burn
rué-b1? [rwé~bi?] he/she is doing
bid [by(] chicken

clé-b1? [tsyé-bi?] he/she may go
ul [wl] orange

$ud [3wd] John

rudid~bi? [rudyd-bi?] he/she hates
bld [byd] cactus

Complex unchecked trivocalic:
gido [gydo] river
gkuisd [Ekwyd] level, floor
gudo [gwdo] food
regiué-bi? [regywé-bi?] he/she is repairing
géigiuéd [gdygywd] one hundred

2.2 The structure of syllable margins in CZ is quite simple
and straightforward. Apart from certain exceptions to be given
Tater, all syllable nuclei share nearly identical sets of margins.
The typical syllable margin in CZ consists of an optional labial
stop, spirant, or r as its initial member. A second member is ob-
ligatory and may consist of most any consonant. An optional nasal
may close the syllable. This structure may be summarized as: (C)
C Nucleus (N), where N = any nasal consonant.

A glance at the summary above will show that there are four
possible syllable types, namely: C Nucleus, CC Nucleus, C Nu-
cleus N, and CC Nucleus N. The fourteen different syllable nuclei
raise the possibilities to 56.. Actual phoneme substitution in the
places indicated quickly raises the possibilities to a numpber 1n
the thousands. Various restrictions, of course, limit the actually
occurring syllable possibilities to something less than the math-
ematical potential. Examples of syllable margins are here given.
No attempt has been made to exemplify every possible margin with
every possible nucleus. Syllables contained within words are en-
closed in square brackets.

Cvv kia? my chin
Cvwv? giua?® cargo, baggage, load



Choapan 147

Cvww  bso! comb CVW ren?® blood

Cv?  gi?? fire Cvw?N  pdi [t187n'] I made it
CV  tu? one Jump

1
CCvv  snl3? fierce CWN - ridn® it goes

CCvw?N  bgud?n!? I loaded it
cCvn?  bJin?! deer
CCN  ¥man? week

CCvyN [rguin?] de?! I am
quick tempered

CCvwvN pkuid?n!? I made it
rise

CCv? %cé? evening

CcCv r¥1'] tia?t I jump

CCy ¥a' my mother

CCvv?  bdao??! baby

Cv®™N  ‘re’m®] [ba?n!?] he
(animal) wants it

tvn?®  un?? mud

CCvvvN $kuiédn?®! tier, floor,
level

Certain exceptions to the general pattern given above need
to be mentioned. First, syllable nuclei containing a nasalized
vowel rarely have a nasal post marain. To date only one example
can be cited:

ré?n® [ dan?n®!] he (the evil spirit) wants it

This, then, nas the structure Cvn?N.

Secondly, an unchecked nucleus, when in word-initial position,
may occur without any margin whatsoever.

[i']  t&® again
[u?] ban® thief
[o?] bT2ja? sun

[a0?!] d&o'a?? I already ate

Thirdly. the vowels of utterance-final syllables may be af-
fected in three ways: 1) slight fade, 2) loss of voice,
3) dropped cumpletely. In the case of 3), any voiced consonant
preceding the dropped vowel will unvoice.

[ré?m®b ?2 g1'&12] ~ [ré?m®bi1?2 gf'&I%] ~ [rém®b1?2 gf&!]
he/she (informal) wants paper

An example ot complete vowel loss with consequent consonant de-
voicing is seen in [pa‘diG'¥e?] ~ [paldiG¥) greetings. It is
this kind of vowel loss that results in a syllable which is closed
by a consonant other than a nasal. In each case, only spirants
are involved.
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The following restrictions of occurrence apply to consonant
clusters within syllables: 1) /b/ occurs only before voiced con-
sonants other than /m/; 2) /p/ occurs only before voiceless con-
sonants; 3) /r/ never occurs before /m/; 4) /s/ occurs only be-
fore /1/, /n/, /r/ and /k/; 5) /%/ occurs only before /m/, /n/,
/1/, and voiceless stops; 6) /¥/ occurs only before /m/, /n/, /1/,
and voiced stops.

3. The phonological word® level is that level into which syl-
lables are directly distributed. These units are characterized
as stress units consisting of from one to several syllables. The
nucleus is distinguished by lack of any internal tone sandhi and
is the unit of actual stress placement. Because phonological word
(P word) boundaries are unclear when margins are present, they
have been determined on the basis of words in isolation, in which
case they coincide with the boundaries of the grammatical word.

3.1 There are four main types of P words in CZ, distin-
guished on the basis of differing nuclear structures. P word
nuclei are distinguished on the basis of the number of syllables
they contain. Furthermore, P word nuclei coincide with the gram-
matical stem. To say that a P word has a monosyllabic, bisyllabic,
trisyllabic, or quadrisyllabic nucleus 1is to say that it must
consist of that many syllables. The number of syllables a nucleus
has is therefore diagnostic of its type.

Subtypes are determined by the placement of stress, e.g.,
penultimate or ultimate in bisyllabic nuclei, and antepenultimate,
penultimate, or ultimate in trisyllabic and quadrisyllabic nuclei.
P words may have a premargin of from one to three syllables and a
postmargin of from one to five syllables, but all do not occur
simultaneously.

The following chart summarizes P word nuclei:

S monosy1labic be? butterfly

§s bisyllabic cdlnal three

s§ du®brf?? pasket

§sS  trisyllabic g18%cugo? weevil

s8s be’l4%ga? bed

SSS uadce?sdm®-bi?! he/she (informal) is going

to leave (it)
,S§§S quadrisyllabic re?zf21a®J13-b1?! he/she (informal) rests
SSSS redpidgiéisa® lightning
$ss§ ce?t13%03ge?-ne?! he/she (respectful) is
going to advise
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Stress most often occurs on a syllable having a complex nu-
cleus unless the syllables are all of equal length, in which case
stress usually falls on the penultimate syllable. There are, how-
ever, a numbe- of exceptions. It is these exceptions that make 1t
impossible to predict stress even if long vowels are posited. For
example, in ryia®180%-bi?! he/she (informal) is going ahead and
rio®nig®-da®® I understand, the stress occurs on the ultimate
rather than penultimate syllable, even though both syllables have
complex nuclel. In cases such as bé%10® star and be?i8? cave,
the stressed syllable is Tonger in each case because all stressed
syllables are longer than unstressed syllables. Also, there is no
perceptual di*ference in length between syllables having complex
nuclei and syllables having simple nuclei.

cu®tio?? spider and belré?® ant

ao?'d80%-b1?? he/she (informal) already ate and ao®!d&%-bi?2
he/she (informal) already walks

3.2 Only unchecked syllables may occur as premargins in a
P word. In the postmarginal position, only syllables with simple
nuclei may occur. A nasal nucleus may only occur word finally or
as the nucleus of the word. No attempt has been made to exemplify
every possible syllable combination in P wards.

Examples of words with monosyllabic nuclei are:

zal oi1
t4'-b1°2 he/she (informal) will walk
be®? crab

ré?nd-ka'z1%da?! I surely want

gin?! b.ack wax

bid2! chicken

réol-celtye®ra'bi?? he/she (informal) eats too much more
bso?? charcoal

gudo-n' it will eat

glu!  line

le2-na?! my belly

bi2ra%-rii'=bi1?? he/she (informal) does not get any more
zla2 chocolate

ga'bi?ra‘-rao?-a?? I do not buy any more
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Examples of words with bisyllabic nuclei are:

12za® year
bi2=-gu?nil-bi?? he/she (informal) did not grow
bé?m2lgiu? man

bi?ra?-rilti?2-ce?ge?iaka?bi?? they (informal) don't sell
too much more

be?182 cave
ni®séi?® atole
b213jo?® badger

bi2ral-ru®ca®-b1?2 he/she (informal) doesn't heat more
Examples of words with trisyllabic nuclei are:

nflgulial woman

rdé%ic®bel-bi?! he/she (informal) wakes up

ulddlpal-bi?! ce?te!J12-bi?? he/she (informal) is going to
go embrace

$i?%g7%ba® key
be?2gf2di?! bpat

re2giu??140%-ka'zil1a%ka?bi?? they (informal) are surely
accustomed

ulzio’nig?-bi?' he/she (informal) understood
Examples of words with quadrisyllabic nuclei are:

guazdezleabe‘-bl‘ he/she (informal) will wake up
ua®ce®ga’la-n®do??® we (exclusive) are going to go light
guazcezsélkez-ne"2 he/she (respectful) is going to go plan
u?d12%03gie®~10?* you (singular) advised

4, A P phrase is a rhythm unit composed of from one to five
P words. The peak or nucleus is marked by features of stress and
length more prominent than that of the P word itself. A typical
P phrase begins with rapid pronunciation and build-up of intensity
until a peak is reached. Following the peak there is a correspond-
ing lessening of these features.

Two types of P phrases have been observed in the data: non-
amazement and amazement. These types are distinguished on the ba-
sis of the degree of length and stress exhibited by their peaks.
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0f these two phrase types, length and stress are present to a
lesser degree in the non-amazement than in the amazement. Since
length is analyzed as concomitant with stress, only the former is
marked by a double accent (“~) in the examples to follow.

18%2g%2 47%do?® day nine you come

1 2

rien' n“2sa®glé? it is raining

pues? ni? u?glda®! k4%ra? well now the car arrived

The peak of an amazement phrase, in addition to having stress,
has prolonged prominence or a certain intensity signalling that
certain elements of the narration are considered quite remarkable
by the speaker. In addition, it has a pitch level s1ightly higher
than that of a normal high,which replaces the usual pitch on that
syllable. Examples are as follows, where a triple accent (™)
marks the peak:

bén?? £¥' nf2talia?ke?® there were ma...ny peoplal

bTa? z&" §u*la? giG® ga®zl12gan?? house where ve..ry many
animals grazel

be2gt82 kl&'se? bfa? br241?%2 a nu...mber of kinds of animals!

Regarding the placement of phrase stress, there appear to be
certain limitations. These 1imitations are, however, not clearly
understood ai present. In this respect, observe the following
examples, where non-amazement phrases are stressed on the first,
second, third, and fourth P words:

nal2g?? do?® &%a%pan® that you come to Choapan
J8% be'z&? a’ya’ke?® the day they (respectful) left
ga?z(! 11'dia® 28 %na?! where my sister Lydia is

dé! wén' sler'te? bdd"?u?lda?® by good fortune, what I wanted
came to pass

5. A plonological sentence is composed of from one to several
phrases. The tones of a sentence-final syllable are all slightly
lower, and thkere is a slight fade in voicing. This slight fade
may also be éctualized by the complete unvoicing of a final segment
or final syllable, or by the loss of a final vowel and unvoicing of
the precedin¢ voiced consonant. Examples are as follows (where
s1ight fade 1s symbolized by a vertical arrow (+) and voiceless
vowels by upper case letters):

[fe?nde?® gr&i1%+] ~ [fe®n3da?® gf3%1] I want paper
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[paldyd'¥e®+] ~ [pa'dfGé'] hello

There are three types of P sentences in CZ, distinguished on
the basis of particular concomitant phonological features: (1)
declarative, (2) repetitive, and (3) interrogative.

A declarative sentence has no features other than those com-
mon to all sentences:

ré?n®lo® you want

ra2$8 3b1?! caltf'b1?? 1g8%ri?? he/she (informal) likes to go
wash clothes

gua®ce?¥fa??! nflsal

I am going to carry water
A repetitive sentence has, in addition to final fade and tone
lowering. a downstep of key (%) in the repetition of a phrase:

relgfe?bi?bi?? z11al 21" 1alx z1! |al\ he/she (informal)
vomits morning after morning

ru®b1?? tal1d'? ré&llal r& ' 1al\ he/she (informal) has fever
night after night

An interrogative sentence, like a repetitive sentence, also
exhibits final fade and tone lowering. However, its distinguish-
ing characteristic is an extra high tone (h), usually occurring
on the first syllable, This extra high tone signals the inter-
rogative character of the sentence:

ré&?nhio?® do you want?

ra?%8'hpi?? caltfbi?? 1a%r1?? does he/she (informal) like
to go wash clothes?

qué"h zao?? qula2 nflsa® will you go with me to carry water?

6. The three register tone system of CZ exhibits an extensive
system of tone sandhi.® Tones may be either lowered or raised as
certain morphemes are juxtaposed. Furthermore, this lowering or
raising occurs either preceding or following a morpheme juncture,
or both. Tone shifts preceding a morpheme boundary are here called
Prejunctural Tone Sandhi, while tone shifts following a morpheme
boundary are called Postjunctural Tone Sandhi.

The terms "lower" or "higher", however, do not accurately de-
scribe all the tone shifts that take place at morpheme boundaries
in CZ. Namely, tone 1 may be lowered to 2, and tone 2 may be
lowered to tone 3, but then tone 3, since it cannot go any lower,
is raised to tone 1. The analogy of a clock seems appropriate
here; hence this type of tone shift (i.e., 1+2, 2+3, 3+1§ is here
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called Clockwise Tone Sandhi., Tane shifts which involve the sub-
stitution of 1 "lower" tone for a "higher" tone are here called
Counterclockwise Tone Sandhi. Such tone replacements shift tone
3 up to tone 2 and tone 2 up to tone 1. This may be summarized
in the following diagram. Note that tone 1 {is not replaced by
tone 3 in the system.

)
)

The intersection of these two parameters, direction of line-
ar replacement and clockwise versus counterclockwise replacement,
results in four types of tone sandhi, namely, 1) Postjunctural
Clockwise, 2} Prejunctural Clockwise, 3) Postjunctural Counter-
clockwise, and 4) Prejunctural Counterclockwise. This is sum-
marized in tha following chart, where the upper case letters A
through H rep~esent classes of certain morphemes in CZ. The mem-
bership of thase eight classes will be given later in this article.
The arrows indicate the 1inear order of replacement involved. Sol-
id 1ines in tae arrows indicate clockwise substitution, while bro-
ken 1ines indicate counterclockwise substitution.

Postjunctural Prejunctural
N
| A~B C+D
%g_/?
™~
! E---+F G «-- H
3_.2

6.1 In rule form, postjunctural clockwise tone sandhi may
be represented as:’

(1) Bt-+Bt+1/A__

Examples are as follows, where the first form is the basic
form,® and the second form is the form derived from the application
of the approp-iate rule:

r87itit o+ ro?

(1) r371%tit + ro? we (inclusive) jump
rJ-Qz 1 be‘)Z

(1) rja®! be’ the crab is angry
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16*31? béo?
(1) 18* 1! béo? the earthmole's tongue

In the case of a morpheme of more than one syllable in post-
Junctural position having a sequence of high or of mid tones, all
tones in the sequence will be affected in accordance with rule (1).

big2'b1?? galban’

(1) ble?'bi?? ga?ban? he/she (informal) saw the blanket
161! bé2%co??
(1) 1a' )it pédco?? the dog's tongue

In the case of a morpheme with a Tow sequence, the first one
will be replaced by a high tone in accordance with postjunctural
clockwise sandhi, but any immediately following Tow tone will be
replaced by a mid tone.

ré?mbi?t g73¢;?

(1) ré?m3bi?? gridi? he/she (informal) wants paper

6.2 Prejunctural clockwise tone sandhi may be summarized
in rule form as:

(2) ct>cCct+1/__D

Examples include:

ré?n®kadzi? + a?2
(2) ré?nikalzil + a?? I really want

guao! + ralbi??
(2) guao? + ralbi?? he/she (informal) will buy more

When the conditions for prejunctural clockwise tone sandhi
are fulfilled, and the prejunctural morpheme carries a series of
high tones, the final high tone and all contiguous high tones in
that word are replaced by mid tones.

rélpa'bi?! béo!
(2) ra%pa?bi?? béo! he/she (informal) takes care of

Clockwise tone sandhi may occur both prejuncturally and post-
juncturally at the same time. Since it is necessary to posit both
types of sandhi on independent grounds, such reciprocal or simul-

taneous tone sandhi is here interpreted as the application of or-
dered rules, namely rules (1) and (2).
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big?! + du??

(1) big?! + da??

(2) blg? + da?? I saw
ré?m3p1?! béo?

(1) ré?m3bi?! béo?

(2) ré°m®b1?? péo? he/she (informal) wants an earthmole
rélpal + n3do??

(1) ralpa! + n'do??

(2) r&%pa® + uldo?? we (exclusive) take care of

6.3 Postujunctural counterclockwise tone sandhi may be re-
presented as:®

(3) Ft>Ft-1/E___
Examples include:

r{?? + gu??

(3) r1?%? + ge?! I drink

6.4 Pre;unctural counterclockwise sandhi may be summarized
as:

(4) Ht>Ht-1/__G
Examples incluce:

rgf3tud + ga??

(3) rgf2tu® + ga?? I play
réG2gu? + a??
(3) r&dlgut + a?? I cut

Notice that in this type of sandhi, a tone substitution takes
place affecting all syllables of the prejunctural morpheme.

6.5 The membership of tone sandhi classes A through H is
arbitrary and cnly weakly cross classifies with semantic or gram-
matical classes in CZ. Little can be said about them apart from
listing representative examples for each class. In addition,
some lexical items are simultaneously members of more than one
class. For example, the adverbial element -ra'! more is simulta-
neously a member of classes A, B, C, D, and E. This is one of
those elements which is included within a verb and may both perturb
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and be perturbed in accordance with sandhi rules (1), (2), or (3).
Hence, -ra! may precede certain elements and perturb them in a
clockwise fashion. It may follow certain elements and itself be
perturbed. Or, conversely, it may follow certain other elements
and perturb them or precede certain other elements and be per-
turbed. However, when -ra® perturbs in a counterclockwise fashion,
it always precedes the element it perturbs. Likewise, the adver-
bial element -ka®zl® surely, always® is simultaneously a member of
classes B,C, and D for much the same reasons.

The pronominal elements (which mark person of verb and pos-
sessor of noun) also belong to several tone sandhi classes simul-
taneously. Namely, tone 1 person and plural markers are simulta-
neously members of classes A, B, and C; tone 2 person markers are
simultaneously members of classes F and H; and tone 3 person mark-
ers are simultaneously members of classes B and D.

Tone 1 person and plural markers are:

-ro! we (inclusive)

-le! you (plural)

-bi?! he/she (human, informal)
-ng?! he/she (human, respectful)
-ba?! he/she (animal)

yalka1 plural

Tone 2 person markers comprise only first person singular
markers -a?% and -ga®?%. These person markers constitute the entire
membership of tone sandhi classes F and H.

Tone 3 person markers consist of one other first person sin-
gular alternate and the remaining persons possible in CZ:

-da?d 1
-ndo?? we (exclusive)
-dan?® he/she (spirit being)

In addition to -ra! more, -kalzi® surely, always, and the
various person markers, certain (but not all) nouns and verbs also
have the ability to cause tone substitutions in preceding or fol-
lowing elements. Such nouns and verbs make up by far the bulk of

each class. Representative members of each class will now be giv-
en.

Examples of nouns and verbs (Class A) having the ability to
perturb the tones of certain following elements in a clockwise
fashion are as follows:
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¥tlial sister 1a?!  arrive

%G%z1% father giué repair

Examples c¢f nouns and verbs (Class E) having the ability to
perturb the tones of certain following elements in a counterclock-
wise fashion are as follows:

g4 ku?! Fingernail fo? drink

161311 tongue sf? get

Examples of nouns (Class D) having the ability to perturb
the tones of certain preceding elements in a clockwise fashion are
as follows:

giu®180?? city hall

bé%no? owz

Examples of nouns which are perturbed in a clockwise fashion
(Class B) when preceded by some member of Class A are as follows:

bé%ko?? dogy &7%ta? bone

$12tu? cat glédo® river

Examples of nouns and verbs which are perturbed in a clockwise
fashion (Class ) when followed by some member of Class D are as fal-

Tows:
£ki?n! nose 4lpal take care of

Examples of nouns and verbs (Class G) which are perturbed in
a counterclockwise fashion when followed by some member of Class
H are as follows:

a%%tdo® heart 0% eat
$12%% ara gf%i? wash

The above is summarized in the following chart where, as
above, the direstion of the arrows indicates the linear direction
of the tone sanihi, and a solid arrow represents clockwise sandhi,
while counterclickwise sandhi is shown by arrows with broken lines
for shafts.

Actually, the Tetters A, B, C, etc. represent morphophonemes
and would have to be included in the spelling of any given mor-
pheme 1isted in the lexicon. This would be necessary in order to
identify which -ule would be applicable in any given morpheme com-
bination. Only in this way could the proper environment be sup-
plied to trigge~ the application of rules (1) through (4). For
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example, while any alienable noun stem is a member of Class B,
only certain noun stems are members of Class C, etc. Without
prior knowledge of tone sandhi class membership, there is no way
of predicting if a tone substitution will take place, or in what
manner.

Morphophonemic Tone Sandhi Classes
A B C D
ral ra’ ral ra?
M} ka’zi?® ka’zi® ka®zi?®
//’1‘\\ ifllai# pM! PM? - a??
3 ? £G2zi2 pM3 ¥ttt pm?
~— ja?! bé%ko?? Eki?nt giu’lgo??
giué? $12tyt 4lpal bé3no?
¢r2ta? go!
gléo?
etc. etc.
etc. etc.
E F G H
ral la¥?tgo?
G ku!t PM2 $72&02 PM2
gyt~ go?
™~ 1o? gf®bi?
3\\ : sf2
etc. etc.




Choapan 159

points to describe tone substitutions in other environments. Note
the following examples:

ré?m® + b'?' he/she (informal) wants

raf®b + a’? I sew

ré?n® + da?® I want

Similarly. since no tone sandhi has ever been observed be-

tween adjectives and alienable nouns, the basic tone of these ele-
ments may be determined by simple juxtaposition.

Examples:
béo! %62 big comb béo! ddo?® small comb
béo? $8% big cloud béo? ddo?? small cloud

b8o® %82 big earthmole béo® ddo?® small earthmole

Any inalienable noun or verb stem followed by a noun begin-
ning with a basic tone one or two will Tikewise exhibit its basic
tone. The bas:c tone of this following noun may undergo sandhi,
but the preced-ng noun or verb is never perturbed. In the fol-
Towing examplet, the noun bé%ko?? dog will be used to determine
the basic tones of three verbs and three nouns:

r*lda! bé*ko?® the dog comes
rz? 1% bélko®? the dog gets
rg?" 3bi? té%ko?? the dog washes
171 Y1t bé®ko?® the dog's tongue
n& 2 ga® bé2ko?? the dog's ear
&1°?33 béd“ko?? the dog's voice

Notice thet in Examples 1 and 4, the basic 22 sequence of the
noun was perturbed to 33 as a result of rule (2). This does not,
it should be ncted, hinder the determination of the basic tone of
the preceding form. On the contrary, when such perturbation oc-
curs, the analyst knows for sure that the perturbing form has a
basic tone 1 ir that no such perturbation occurs when the preposed
form ends in tcne 2 or 3. Of course, the basic tone of the frame
morpheme must te determined in some other environment prior to its
use here.

For further details see Pike, Kenneth L., Tone Languages: A
Technique for Letermining the Number and Type of Pitch Eontrasts
in a Language, with Studies in Tonemic Substitution and Fusion.
(University of Michigan Publications, Linguistics, 4) pp. 75-6.
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Footnotes

1

The Choapan dialect of Zapotec is spoken in the district of
Choapan in the State of Qaxaca, Mexico. The dialect area forms a
small peninsula from Comaltepec in the south to Arenal Grande in
the north and is flanked on the east by Mixe and on the west by
Chinantec.

The data for this study were collected during several field
trips to the village of Comaltepec under the auspices of the Sum-
mer Institute of Linguistics, Inc. An initial draft of this paper
was prepared at the Centro de Estudios "Manuel Gamio", Ixmiquilpan,
Hidalgo, Mexico. Informants were Concepcifn Gonzales, female, 33
years of age, and Maximo Jiménez, male, 28 years of age, both of
Comaltepec.

2

See Pike, Kenneth L., Language in Relation to a Unified Theory
of the Structure of Human Behaviour, (The Hague: 1967}, Mouton and
Co.

3

Also, these terms will be occasionally abbreviated as P
words, P phrases, etc., or, where that unit has been clearly iden-
tified as phonological, simply as word, phrase, etc.

4

The problem of tone analysis in Zapotec and its influence on
the grammar has received considerable attention since 1926, when
Jaime de Angulo wrote "The Development of Affixes in a Group of
Monosyllabic Languages of Qaxaca," Lg. 2.46-61 (1926). See also
Leal, Mary, "Patterns of Tone Substitution in Zapotec Morphology,"
[JAL 16.132-36 (July 1950) and Pike, Eunice V., "Problems in Zapo-
tec Tone Analysis," IJAL 14.161-70 (July 1948).

5
In the P word examples in this section, the nucleus is set off
by dashes.

6

A basic form has only basic tones represented. A basic tone
is that tone a form has when in an enviraonment where it will be
unaffected by tone sandhi. For example, the basic tone of any per-
son marker may be determined by abserving what tone it has when
preceded by a verb stem ending in tone three. Since such verbs
have never been observed perturbing other elements, it is then as-
sumed that the following person marker will have its basic or un-
perturbed tone. Basic tones, then, serve as convenient reference
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7

This rule is intended to be read as follows: A morpheme of
tone sandhi c"ass B will have the next possible tone in accordance
with clockwise tone sandhi when preceded by some morpheme of tone
sandhi class A (f.e., 1 +1=2, 2+1=3, but3+1=1.)

8

This rule is intended to be read the same as tone sandhi
rules (1) and (2) except that t-! represents counterclockwise tone
sandhi (f.e., 3-2=2, 2-1=1; recall that 1 -1 = 3 does
not occur).

9

For a des«cription of the grammatical function of such mor-
phemes as ra® more, ka’zi® surely, and others, see Lyman, Larry G.,
ZThe Verb ?yntagmemes of Choapan Zapotec," Linguistics 7:16-41
July 1964).
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GUELAVIA ZAPOTEC PHONEMES

Ted E. Jones
Lyle M. Knudson

1. Consonants
2. Semivowels
3. Vowels

4. Distribution
5. Tone

This paper describes the basic phonemic structure of Guelavia
Zapotec (GZ),! leaving certain interesting morphophonemic matters
for a later study. The presentation begins with a brief introduc-
tion to the structure of the (phonological) word and then focuses
on the elemerts which combine to form syllables.

A word consists of one or more syllables, only one of which
is stressed. Stress affects a syllable in a variety of ways,
tending to reise the pitch of the syllable, to lengthen fortis
consonants, &énd to lengthen or cause rearticulation of vowels. In
the majority of words, stress tends to be in the penultimate syl-
lable and is left unmarked in illustrations when so occurring.

A syllakle has an optional onset of from one to three conso-
nants, an optional semivowel, a nuclear vowel which may be oral or
laryngeal anc open or checked by glottal, and an optional coda of
one or two consonants and/or optional semivowel. The optional
character of onset and coda permits two vowels to occur contigu-
ously across a syllable boundary. Such a sequence of vowels may
occur anywhere within the word, except that none is attested word-
initially.

1. A consonant is fortis or lenis. Every fortis consonant
has a corresponding lenis consonant, with the exception of fortis
retroflex /&,/. Conversely, only lenis /r/ has no fortis counter-
part. A fortis consonant is more tense and generally longer than
a lenis constnant. All fortis obstruents are voiceless. A lenis
consonant is more lax, with stops tending towards fricative artic-
ulation. A “enis consonant also has a voiceless release before
pause (with the exception of the nasals /m n/). Lenis consonants
also cause preceding stressed oral vowels to be lengthened.

The contonants of GZ are:

Obstruents:
Fortis: p t k
Stops:
Lenis: b d g

163
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Affricates:

Fricatives:

Sonorants:

Nasals:

Lat. & Flap:

/p b m m/ are labial.

pap potato
$pala? my bullet
bél meat

nisléb teardrop

Fortis: ¢ & &
Lenis: 3
Fortis: s ¥ %
Lenis: z % %
Fortis: m n
lenis: m n
Fortis: |
Lenis: | r
lam boss

mam grandmother

lam animal (pronoun)

mam mother

/tdczsznnl | r/ are alveolar.

wetTpy wasp
tu who

di  rope

bed (he) came
ci? ten

decpéngw hunchback

%4t bone
biaz plum
sap toad

tas a glass

za lard

/¢ j % 3/ are palatal

indz to grab

nana®? I know

&on three

rson message

$nana? my mother

pkwel cornhusk

41i%a type of scrambled eggs

gel cornfield

dkela?
rapa®

besér

my cornfield
I have

bee



&a%a
gi& thorn
$aga? my tree

ya¥ avocado

I w11l go

Guelavia 165

J8p young girl

g+j

Yaga® my grandchild

gt? field grass

/¢ & %/ are retroflexed palatal.

gi&i
pGué

$aga® my jaw

coucrth

/k g/ are velar.

kald broth
guk when?

gald twenty

glig turtledove

discuised

ga$ near

$ajTmy bottom of the basket

gtégui needle

1.1 The consonants of GZ contrast as follows:

STOPS

/p/ pap [pap:h] potato

/b/ bal [ba:IL] bullet

/t/ tu [tu] who

/d/ di [d8"] rope

/k/ kald [ka:ldt] broth

/g/ gald [ea:ldt] twenty

AFFRICATES

/c/  ci? [tst?]

/3l 3t [dzit:h]

/& gidi [git:80:]

/&/ kali&l? [ka:1it%37?)
&a? [t&a?a]

/i’ Jép [d¥a?ap:h]

bone

where are you

sop [sop:h] soup
nislob [nislo:bp] teardrop
aret [afet:h] earring
ared [afe:dt] ox cart
guk [guk:h] when?
glig [ gdax] turtledove
rac [Fat:s] ripe
biaz [bl:adzs] plum
(fam.) going?
I will go gi¢ [eit:¥] thorn
young girl g+] [g+:d%%8] town
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FRICATIVES

/s/
/8/
/8/
fz/
/%/
/%/

sa?
$aga”?
$aga?
za
Yaga?
¢aj oy
gtégif
SONORANTS

/n/
/m/
/n/
/n/
/1/
//

lam
lam
gon
rson
pkwel
gel

Jones and Knudson

[sa?al wedding tas
[%a:4a?] my tree ya$
[$a:ga?] my jaw gad
[za:] lard inaz
[faiga?] my grandchild yu¥
[($ajTml] seat of the basket
[gtt8g0:38] needle
[lem:] boss mam
[ta:m] it (animal) mam
{t%on:] three nana?
[Rso:n] message ¢nana?
[pkwel:] cornhusk belak
[gell]l cornfield dkela?

[tas:]
[yaé:]
[gad:]
[t:ndzs]

[yu:ié]

[mem: ]
[mam: ]
(nan:a?]
[$na:na?]
[bel:ak:h]
[ $ke:1a?]

a glass
avocado
near

I will grab

sand

grandmother
mother

I know

my mother
how much?

my cornfield

1.2 A1l fortis consonants are long when occurring intervo-
calically following a stressed vowel, or before pause.
stops and nasals are also long following a stressed vowel when
preceding a semivowel or voiced consonant.?
the fortis stops /p t k/ are aspirated before pause.

{p:]

[p:h]

[t:h]
[k:]

rapa?
rapyu?
rjapni

(
(

tap
sop

tyite?e

Litya?
batin
nit [
$paka?
$3kya?

[¥ap:a?]
[¥ap:yu?]
[FJap:ent]

I have
you (form,

we have

tap:h]
sop:h]

four

soup

[2yft:e?e]
[E1t:ya?]
[Ba?3t:in]

kitten

my onion

nit:h]

[ ¥pak:a?]
[$8781k:ya?]

sugar cane

my tadpol

Fortis

In addition to length,

) have

it is a skunk

e

my cage



[k:h]

[t:s]?

[t:8]

[$:]

[§:1]

(1:1]

Voiceless bilabial /p/ is fricative before a voiceless con-

sonant.

pkuz
bapsjo
ptaza?

Guelavfa

ipakni [¥pak:ant] our tadpole

hak [wak:h] tadpole

quk [guk:h] when

leca? [det:sa®?] my back
rac [Fat:s] ripe

(18 [ett:8] ~ [xit:8]  hair
dkida? [%kit:%a?] my thorn

rsesa? [Rsé?8s:a?] I shake
nas [nas:] day before yesterday

nain [nad:in] it is sweet
vad [Ia§:] avocado

lwdad [kG$:a%:] magpie
ho¥ (#o¥:] cocoon

#lama? [$lam:a?] my boss
$lamnt [$18m:ent] our boss
#¢Imya? [$tdim:ya®] my basket

tam [mam:] grandmother

dapina®? [%apfn:a®] my pine tree

ginyu [einiyu?] ~ [xiniyu?] your throat
qgfnb¥ [etn:abi] ~ [xintebt] his throat
don [tdon:] three

vyldy [yul:8y] town hall
+ +

iilya? [¥fl:ya?] my sheep

pkwel [pkwel:] cornhusk

[pkuzs] spark
[hapslo:] pupil (of the eye)

[ptéza?] I hit (with an instrument)

167
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1.3 Al1 lenis stops tend to occur predominantly fricative.
Each has a full stop allophone, however, occurring after a hom-
organic consonant.
[bl rsanbyu? [ﬁsémbyu’] you leave (it)
runbi [Pumbi] he does/makes (it)
[d] Idu®a [Ildu®a] oOaxaca City
nde [nde:] that
rdeda? [Fde:da®?] I give
{g] ngul [ngu:ll] male
decpéngw [detspeungW]  hunchback
Word initially, [d] fluctuates with [d]. [d] is more fre-
quent initially when prevoicing occurs.
dub [du:bp] ~ [edu:bp] maguey cactus
deca? [det:sa?] ~ [adet:sa®?] my back
[g] fluctuates word initially with [h] and @ before [u], and
with [x] before [y], [ 1], and [+].
gig [efex] ~ [hiex] ~ [Ggx] turtledove
gyit [QYLch] ~ [xytt:h)  squash
giny [ginl] ~ [xinl] steamer trunk
g+ [git:8]) ~ [xit:8)  thorn
A11 lenis consonants except nasals have a voiceless release
before pause.
[bp] $ub [$u:bp] corn
téb [t8p] crooked

[dt] zed [ze:dt] salt
gald [ga:ldt] twenty

[ex] yag [Xa:gx] tree
%ig [Zi:ex] gourd cup

[dzs] bz+3 [bdzi:dzs] squirrel
biaz [Bitadzs] plum



Guelavia 169

[d2¥] di&gT) [dit¥gf:d2¥] argument
btj [#+:d2¥%] wide reed

[zs] iz [iizs] vyear

mandiz [mandizs] spider

[%¥] y.a3 [Yu:Z§] sand
glZ [ei:%8] ~ [xI:28] field grass

[%2] n3¢ [nd%¢] do you see?

[ML]  gil [edIL] ~ [hIL] ~ [GIL] egg yolk
bal [eall] flame

[¥R]  bssér [besé:¥R] bee
p<aldr [pkalé:Fﬁ] type of bird

Lenis flad /r/ is voiceless preceding a voiceless consonant.

rkd [ﬁké’] you (fam.) throw out

rson [ﬁsog] message

rto?o [Mo®0] you (fam.) sell
When /r/ combives with itself in a cluster, it becomes a trill
[(#]. Phonetic [#] in any Spanish loanword is also treated as a
phonemic clustar /rr/.

rragela? [Pagela?] I awaken

rrd [®3?] you (fam.) cough

arréd [a*8:dt] ox cart (Spanish: carrete)

Lenis nasil /n/ is [m] preceding a bilabial non-nasal conso-
nant, and [n] Jreceding a velar consonant and following [+] before
pause.

[m] ban>+ [bdmb+] he made/did

v
rsaitbt [Rsambi] he leaves (it)

[n] ngul [ngu:ll] male
wen«t [wenki] it's good
ctn [tsi:n] there are ten (inanimate objects)

na¥in [nad:ing] it's sweet
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2. The semivowels of GZ are palatal /y/ and labial /w/.
Both are fricative word initially and before pause. In word-ini-
tial position, [w] fluctuates with [gw], and [y] fluctuates with
[ey] and [xyl. M

[yl wetdb [wetl:sp] ~ [gwetl:bp] ox beetle

wet Tpy [getfp:l] ~ [gwetfp:1] wasp
becpaw [betspaw] woodpecker

[X] yu? [yu?ul ~ [xyu?u] ~ [gyu?u] house
ya$ [Xa§:] ~ [xya¥:] ~ [gya¥:] avocado
bitey [kliey] type of tree

Both semivowels are voiceless when following a consonant and
preceding pause, or when interconsonantal. In these same environ-
ments, prelabialization in the case of /w/ and prepalatalization
in the case of /y/ occur before the preceding consonant or conso-
nant cluster.

[U] békw [BB?éukU] dog
dedpekwtt [dedp&?8ukUti] your (pl.) dogs

[I] =ziny [dzt:inl] honey
kwakyti [kwd?3ikIti] you (pl.) will plant

In the above cases, we have interpreted /w/ and /y/ as semi-
vowels rather than the vowels /u/ and /i/ because of their frica-
tive quality (/1/ and /u/ and other vowels are not fricative),
and because of the prelabialization and prepalatalization occur-
ring before preceding consonants, which does not occur before /i/
or /u/.

3. There are six vowels /i e + a u o/, each of which may
occur plain, laryngealized, or checked by glottal closure. Plain
and checked vowels contrast phonemically, while laryngeal open and
checked vowels occur in complementary distribution with one anoth-
er.

The vowels of GZ in chart form are:

Plain Laryngeal Checked
High: 144 it i? 47 u?

e? a? o?

Oo

Low: eao 8 3



/17
/e/
/a/
/4
/u/
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/11 17/ are high front.

giny
giny

pki?n

s'teamer trunk
¢hili pepper

we roasted (it)

/e & e? are mid front.

gel
bel

be?ld

cernfield

meat

snake

7+ 1 47, are high central.

zit
3¥ny

t§?8y

bcne
work
body

/a & a? are low central.

yan
yan
ya?n

tc sting
ccrncob

to remain

/u U u?/ are high back.

gun
glin

gu’n

tc do
tc cry
ull

/o o 0?/ are mid back.

do

-]
rido

rido?

3.1
bidy
bed
bad
bidy
kudy

corn tassel

you (fam.) loosen

you (fam.) break

The six oral vowels /i e a + u o/ contrast as follows:
[#81:dl] plant shoot

[Re:dt] Ppeter

[baidt] duck

[Bi:dl] chicken

[ku:dI] thigh
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/o/

/i/
/37
/1?/
/e/
18/
/e?/
/a/
/al
/a?/
/4/
Y
/+?/
/u/
/a/
/u?/
/o/
13/
/o?/

Jones and Knudson

mod

[mo:dt] way

Each of the six oral vowels contrasts with its corresponding
checked and laryngeal vowels as follows:

giny
giny
pki?n
gel
bei
be?id
yan
yan
ya?n
ziny
stny
t1?8y
gun
gin
gu’n
do
rido
ride?

3.2

[gi:nI] ~ [xi:nl]
[g?nl] ~ [x?nI]
[pki?in]

[ge:il]

[B&iLl]

[be?eidt]

[yain]

[15"]

[ya?an]

[dzt:inI]
[dziinl]
[t47+181]

[gun:] ~ [hun:]
(gln] ~ [hin]
[qu?un:] ~ [hu?un:]
[do:]

[¥ido?]

[*ido?%]

ear wax

chili pepper

we roasted (it)
cornfield

meat

snake

to sting

corncob

to remain

honey

work

body

to do

to cry

bull

corn tassel

you (fam.) loosen
you (fam.) break

The oral open vowels /i e ¥ a u o/ are long when
stressed preceding a lenis consonant or pause.

In the case of

/1/, its long variant also occurs when stressed preceding another

vowel.

Long [e:] is restricted to open syllables in the above en-

vironments, while long open [e:] occurs in closed syllables.

fi:]

[e:] webyu? [we:byu?]

bidy [bi:dl]
bt [wi:]
biaz [bi:adzs]

air/wind

nde [nde:] that

plum

plant shoot

you (form.) went



[e:

[+:

[a:

[u:

[o:
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besér [besé:¥R] bee
bred [bfe:dt] board

bij [bi:d¥%] wide reed
yzbz¥ [zabedzi:] organ cactus

g¢3 [gaidzs] seven
ze [za:] lard

yi ¥ [YU:Z§] sand
bcu [bagu:] knot

gczmé [®otzmi] sickle

de [do:] corn tassel

The above six oral open vowels are short when unstressed pre-
ceding a lenis consonant or pause, and preceding a fortis consonant
either stressed or unstressed. Unchecked, unstressed /a o/ do not
occur before -pause in our 1imited corpus. Here again, as with the
long variant of /e/, short [e] occurs only in open syllables, and
short open [e] occurs in these environments only in closed syl-

lables.

(1]

[e]

[e]

[+]

nis [nis:] water
bidingll [bidingG:il] male turkey

begfdy [begl:dl] butterfly
v
rkwabede [Rkwabe:de] it is spicy

gelglj [eelgl:di¥] illness
get [get:h] tortilla
becgfdy [betsxT:dl] field rodent

bidingGl [bidingG:IL] male turkey
gczmi [goizmi] sickle

24t [dz#t:h]  bone

giglf [eit¥ed:2%] needle

[a] fluctuates with [a] before fortis consonants, predomi-
nantly fortis nasals.

degiz [dagf:¥%] straw raincape
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tap [tap:h] four
datmdm [datmdm] ~ [datmdm] grandfather

[ul* gubd [gubd:] vapor
biyu [diyu] moon
ptyd$ [ptydd] tomato
Skuliza? [&kuii:za?] my daughter-in-law
[o] todad [toda:dt] deceased grandfather
mos [mos:] a kiss

bofe?n [bode?en] little cocoon

In addition to its short variant [1], /i/ has a short open
variant [ ] which occurs following /y/ preceding a fortis conso-
nant.

fyit [¥yut:h]  cat
gylt [eyit:h] squash

3.3 The six oral checked vowels are rearticulated when
stressed. In the case of /e?/, open [&?] occurs in stressed
closed syllables, while [e®e] is restricted to stressed open
syllables.

[171] ri? [#i?1] water jug
pki?n [pki?in] we roasted it
[e%e] rki¥te?byu? [Rki¥te?ebyu?] you advise
ze? [ze?s] green bean
[e?e] be?ld [be?cldt] meat
bwe?n [bwe?en] moon
[474] t478y [t4%481]  body
ri?ni [#4?4nl] tender
[a?a] vya’n [xa?an] to remain
&a? [t%a%a] I will go
[u?u] gu®n [eu?un] bull
yu? [Xu7u] house
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[0?0] tyo?n [kyo?on] we went
to? [Bo?0] charcoal

A short checked variant occurs when unstressed before pause
for /i? a? o7 u?/. It is possible that these variants exist for
/1? o?/; however, these have not been attested in the data.

[4?2] ci? [tsi?] ten
[a?] ¥rana? [¥pa:na®] my mother
rkaza? [ﬁka:za’] T want
[u?] becu? [bet:su?] your brother
v
rsanu? [Rsa:nu?] you leave (it)
[0?] lcko? [lok:0?] your forehead
rego? [Fa:g0?] you bite

3.4 A1l six laryngeal vowels /i e ¥ a u o/ occur unchecked
preceding lenis consonants or semivowels. /8/ occurs as [8] in a
closed syllable and as [e] in an open syllable in the above envi-
ronment.

[1] %iz [%izs] branch
g?ny [g?nI] chili pepper

[8) Kk&za? [k&za®?] I will embrace
rt&ba? [Rtéba?] I will make it crooked

[e] téb [téem] crooked
bez [bezs] puma

[$1 o}y [et:a28) ~ [xi:d¥%] pimple

[8] vyulsy [xulé 1  town hall
ptaza? [pt8za?] I hit

[al mandiz [mandézs] spider
gﬁf [abiL] egg yolk
[3] no¥ [nd%%] do you see?

/8 8 0 &/ are checked before pause. No checked /1 1/ have
been attested before pause.
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[8?] ndé& [ndé?] this one
be [B&?] ant

[a?] 154b8 [13:ba?] root
[37] du [d@?] rope
[8?] ridd [¥1dd?] you (fam.) loosen

A11 six laryngeal vowels are rearticulaed when stressed pre-
ceding a fortis consonant. In the case of /i/, rearticulated var-
jant [1?0] occurs in the above environment following /y/.

(1711 gi¥ (ef?i%:1~ [xi?18:] field

[:7:] y?c [Xtétt:s] paper

[878] rsésa? [Rse?es:a?] I shake

[373] gity [gi’it:l] ~ [xz7ztzl] a clay pot
[575] bgp [b575p2h] reed

[G20] gl¥ [eG?0¥:]1 ~ [h?G%:] smoke

[0?0] ¥%op [¥8%8p:h] six

4, Eleven different syllable patterns occur in GZ: V, VC,
cv, Ccvc, cvcc, cvece, ccv, ccve, ccvec, cccv, and Cccve.

4.1 The syllable nucleus contains one of any of the six vow-
els /i e + a u o/, plain, checked, or laryngeal. Any vowel clus-
ter of two vowels is ambisyllabic, and either [i] or [u] is one of
the members. (In cases where stem-final vowels /e/ or /o/ occur
before an /a/-initial suffix, a morphophonemic rule raises the two
vowels to /i/ and /u/ respectively to maintain the /i/ or /u/ ob-
ligatory occurrence in a vowel cluster.

4.2 A syllable-initial margin may be filled by any consonant
or semivowel in a single C position. In consonant clusters in-
volving a two-consonant onset, the majority involve /p b & r/ as
first members, with a few rare instances of id, nd, ng, and mn.

In the case of /p/-initial two-cluster onsets, /I/, /r/, and
fortis obstruents, except /p/ itself, occur as second members.
/b/=initial clusters have /I r w y/ and all lenis obstruents, with
the exception of /b/ itself and /%/, occurring as second members.
/&/-initial clusters have /r/ and all fortis consonants, except
/8/ itself and /¢ s &/, occurring as second members. /r/-initial
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have /y/ and all fortis and lenis consonants, except

retroflexed palatals /¢ § £/ and /m/ and /w/, occurring as second

members.

Examples of the most frequently occurring two-consonant

onset cluster:; are:

pt
pk
ps
bd
bz
b}
Ep
gt
£k
rt
rd

rs

ptaz to hit
pkalor a type of bird
psia eagle

bdun whirlwind
bza bean

bid crow

$palu? my bullet
4tiefi garlic
$keta? my tortilla
rtdze? I hit

rded to give

rseb voice

Examples of rare consonant clusters:

Id
nd
ng
mn

lday a piece
nde that
ngul male

mnlnfn little boy

A syllable onset filled by a three-consonant cluster occurs with
only /p b ¥ r/ as initial members. /p/ and /%/-initial clusters

are most
cluster.
attested
pst
psk
psli
pkw
pty
§tr
dty

frequent, with /r/ next, and /b/ occurring only in a /btd/
/s/ is most frequent as the second member. Examples of

three-consonant onsets are:
pstubyu? you (form.) consumed
psko? you (fam.) lengthened
pslo eye

pkwel cornhusk

ptyu egg shell

$trages centipede
dtyu shame
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gkw  Ekwdna? my alfalfa

gky Ekyita? my squash

gmn §mn?mbyu? your (form.) little boy
rst rstubya? I consume

rsl rslasa? I thin out

rid rldonisa? I rinse

bld blda shade

4.3 In a syllable-final margin, any consonant or semivowel
except retroflexed /&/ may occur in a single C position. Refer-
ence may be made to Section 1.1 for examples of consonants in fi-
nal position.

In a two-consonant cluster in syllable-final position, with
the exception of -1d and -nd, all clusters end with semivowels
/y/ or /w/. /w/-final clusters occur only with velars /k/ or /g/
as first members. /y/ occurs as the final member of a cluster
preceded by any stop except /g/, or any nasal or lateral. Only
one three-consonant cluster in syllable-final position has been
attested: -ngw, found in bengw bent.

4.4 A few restrictions occur in regard to the relationship
between a syllable margin and its nucleus. The rare phoneme /&/
occurs only before /u/. The phonemes /c/ and /z/, when occurring
in word-initial position, precede /i/ only.

The problem of differentiating between semivowels /w/ and /y/
and vowels /u/ and /i/ has been simplified in word-initial and fi-
nal positions due to the fricative nature of /w/ and /y/ when pre-
ceding or following vowels and the feature of voicelessness and
accompanying prelabialization and prepalatalization respectively
when occurring finally after consonants, all of which are lacking
with the vowels /i/ and /u/. When a high front vocoid occurs as
a final member of a syllable onset, however, the only criterion
available is stress placement. In words such as /$tyu/ [¥tyd:]
shame, for example, where stress is on the /u/ (causing it to be
phonetically long), we consider the high front vocoid to be a semi-
vowel, part of the margin. In words Tike /&tied/ [%ti:ed:]
garlic, however, where the /i/ is stressed, it is analyzed as part
of a vowel cluster.

5. GZ has a register tone system. Three level phonemic tones
occur: low /~/, mid /-/, and high /“/. Each of these three tones
has a slightly lower allotone before pause and a slightly higher
allotone which occurs with laryngealized vowels, checked vowels,
or when stressed. Each vowel carries one of these three tones,
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and a phonetic long vowel may carry either two identical level
tones or a mid followed by a high tone, which resembles a contour
mid-to-high j3lide.

The following data show the phonemic contrast among these
three tones:

LOW-MID CONTRASTS

ggl :ggIL] cornfield

ggl “g8IL] midnight

bzd "b23?] bean

bza z5?] I will cooperate
zylt Tzyitih] far

2yTt  Zyit:h] cat

LOW-HIGH CONIRASTS

tap “tap:h] four

tép Ttap:h] lid

lady  1a:idI] clothes
14t "1At:h] tin can
ggl :géIL] cornfield
bél ~B&:IL] bullet

MID-HIGH CONRASTS

mam  [i&:m] mother

mam  [ém] grandmother
mi$  [n¥:3%] table

mf:  [nf:28] blond

bed [bedt] he came

béd [bf:dt] Peter

Examples of long vowels carrying two different tones:

bzTz | bzT:2s] smile
gtny [gTnl] ~ [xT:nl] ear wax
2a [[z&* ] cloud
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NOTES

1

Guelavfa Zapotec is a Zapotecan language spoken by approxi-
~mately 30,000 people centering in the area of the village of San
Juan Guelavia located in the district of Tlacolula in the state of
Oaxaca in southern Mexico. The present study is based upon data
gathered by TEJ while living in San Juan Guelavfa for nine months
and during a four month linguistic workshop sponsored by the Sum-
mer Institute of Linguistics at Mitla, Oaxaca, Mexico in the
Spring of 1974. The principal informant was Edmundo Vdsquez
Garcfa, age 40, of Guelavfa, for whose patience and cooperation
we are indebted.

2

An open transition occurs between fortis stops or nasals and
a voiced heterorganic consonant.

3

Since there is no release between identical consonants, a
long /c/ is actualized phonetically as [t:s], and likewise long
/¢ and /&/ as [t:8] and [{:%], respectively.

4
A nasalized [y] occurs extra systemically in rare instances

in the environments of /n/:
[nyyl smooth
[yand:in] a small fruit
[nf?y] your foot



ERRATA to Studies in Otomanguean Phonology

p. 37, line 15: it (inanimate) > it (animal)
line 8 from bottom: it (animal) > it (inanimate), and add ¥o?*® it (animal)
38, line 10: ka’mba® > k&% mba?
. 39, line 7 from botton: zyendo®? > zyandod?
b1, line 3 from bottorn and p. 54, line 14: dipthongs > diphthongs
43, line 8: annoint > anoint
47, Vine 3: /u. > Ju/.
. 53, line 11 from bottom: onset on > onset of
line 5 from botton: nz~n > zn~n

p. 58, line 13: vyama® > vyana3*

line 18: gadi?® :» gadi??

line 9 from bottor: dots under vowels should be small circles, Indicating

voicelessness or breath

line 6 from bottori: somewhat > sometimes
p. 59, line 19: SJC /e/ > SJC /e/

line 20: SJC /o/ > SJC /o/
p. 61, line 2: ni&?® > nida®?

line 17: (anticipatory, > (potential,
p. 62, llne 18 from bottom: vyana® > vyana3"
p. 65, note 1, line 7: question, > questions,
p. 66, line 7: consisterntly > wusually
p. 67, note 9: rule should read V(+high) = V(-high) / #
p. 93, last example in (1) should be: néaakyau —_'
p. 94, first example in (6) should be: &u“ra*
p. 95, line 2: followinc > preceding

section (8): ?ai > ?ai? (two occurrences)

line 13: /si/ > /ai/

line 6 of the parzgraph following (10) should read: all such vowels are

heavily nasalized.

VT T VU TO

third example in (11) should be: suai?!
last example In (11) should be: [9Lnda]
p. 97, 1ine 9: /a/ > /al/
p. 100, first example in (31) should be: bi%thi?*
third example in (31) should be: t[?31%*nfj!"
line 13 from bottom: [kY] > [kY]
p. 102, line 4: [y] > [°]
line 19 from bottom should read: . . . phonemes such as /Y §/ (or maybe
/Y £/), which . . .
p. 103, (34) and (35): Talapa > Jalapa
second example in (35) should be: c?42
p. 104, first example in (37) should be: nioh*
Jast example In (37) should be: kh&3!
line 4 from bottom: cvT?2v > cvToyT
p. 105, note 1: Tejada > Tejeda
note 1: 6000 > 3000
note 2: -ua > =-ug
‘note 3: GS-932 > GS-934
p. 107, second example In (4) should be: ki*&y?
p. 109, lines 4 and 5 from bottom: delete ''on the same syllable
p. 110, second example in (20) should be: rkal" &a®
p. 115, first word in list should be: ta® (relator) S2
p. 116, (28) and (32): (cause) > (relator)
line 9: uh > (,)
lines 5 and 6 from the bottom: '. . . pronounced with tone . . ."'" >
", , . pronounced with the cluster /3!/ when preceded by a syllable
with tone . ."

(over)
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118,

. 123,

. 124,
. 125,

. 131,
. 135

136,

second paragraph: delete phrase in parentheses, lines 5 and 6, and add
‘ the following at the end of the sentence: ''In the latter environ-
ment, the /2%/ may be preceded within the syllable by /*/."
The context of Rule 7 in (36) should then be adjusted accordingly
by moving (*) from the middle of the first context to the first posi-
tion of the second context.

last form of second example in (36) should be: ku’ma’si’ne?

line 6 should read: '". . . in isolation, and they include all the words
in the language.'

line 21: =-nah*! > -nuh*!?

line 2: exclusive > inclusive

line 17: =-a; > ~-|;

in second word of (23): —thgi"— > -thqis—

Jamieson 1974a has appeared in SIL Mexico Workpapers 2:85-107 (1976).
note 1, line 8: 6000 > 3000



