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STEP-UP TERRACE TONE IN ACATLAN MIXTEC (MEXICO)

Eunice V. PIKE and Kent WISTRAND

1. Introduction

The tone system of the Acatldn dialect of Mixtec! (Mexico) is of
special interest in that in a sequence of syllables, there may be a step-up
of tone which suggests, in reverse, the ‘terrace’ downstep of tone de-
scribed for Africa by Welmers2. The step-up of tone is all the more startl-
ing since another dialect of Mixtec (San Juan Coatzospan) has a system
of downstepping terrace tone3.

In the Acatlan dialect, the sequence of tones which step up is in con-
flict with the intonation downdrift which may occur when there is a se-
quence of low tones.

The contrast of the three tones high, mid, and low is as commonly de-
fined, but there is a fourth tone which we call ‘step-up’ which is higher
than any contiguously preceding syllable. A sequence of step-up tones is
a sequence of successively higher tones. A high tone which follows the

! The data in this paper were gathered during the period from 1962 to 1967 on field trips to a
town about nine miles from Acatldn de Osorio in the state of Puebla, México. The principal
informant was Tedfilo Martinez, a 47-year-old bilingual from the town of Xayacatldn de Bravo.
Three towns, Xayacatldn de Bravo, San Jerénimo Xayacatldn, and Gabino Barreda, with a total
of approximately 5,000 inhabitants, speak essentially the same dialect. They are approximately
eight miles from each other. In general, Kent Wistrand provided the language data and is re-
sponsible for the analysis of the segmental phonemes; Eunice V. Pike is responsible for the
tone analysis and presentation of the material. We wish to acknowledge our indebtedness to
Miss Muriel Perkins, and Mr. and Mrs. Melvin Carson, for the use of their field notes.

W.E. Welmers, Tonemic, Morphotonemics, and Tonal Morphemes, General Linguistics, 4.1—9
(1959). See also Paul Schachter, Phonetic Similarity in Tonemic Analysis with Notes on the
Tone System of Akwapim Twi, Language, 37.231-38 (1961), and J.M. Stewart, The Typology
of the Twi Tone System, (with comments by P. Schachter and W.E. Welmers), Bulletin of the
Institute of African Studies 1.1-67 (1964).

3 Chapter 8, of this volume.
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82 E.V. Pike and K. Wistrand

step-up tone is level with it, but higher than a high which precedes the
step-up tone.

The step-up tone is rare in basic allomorphs, but is frequent in non-
basic allomorphs. It has a limited distribution in that it never occurs
postpause; it follows only high tone or another step-up tone. (As a part
of basic allomorphs, it occurs only in verbs of Class A, see 4.1, with the
tone sequence high, step-up.)

Acatldn Mixtec has an intricate system of tone sandhi which we have
divided into five subsystems. The tone sandhi which causes the step-up
tone is part of two subsystems. The sequence of step-up tones which
occurs when basic high tones change to step-up tones (see 5.5) is re-
stricted for the most part to Class A morphemes. There is also a sequence
of step-up tones which is caused for the most part by Class C morphemes
(see 5.7).

In looking for a historical cause for the step-up tone, we note with in-
terest that most Class C Acatldn morphemes which are followed by al-
lomorphs of a higher level are cognate with morphemes of Ayutla4
Mixtec whose basic allomorphs end in /9/, and that it is these morphemes
which (in the Ayutla dialect) cause changes in the tone of following
morphemes. Since, however, in Acatldn Mixtec, a sequence of Class A
morphemes may have step-up tones, and since some Class B morphemes
are occasionally followed by step-up tones, we have not as yet deter-
mined with certaintv the historical cause of all of the rises.

A summary of the literature and the theoretical implications of a
downstep tone (and by implication of a step-up) are discussed by
K.L. Pike>. Gleason also gives a summary of various treatments of down-
step®.

4 Leo Pankratz and Eunice V. Pike, Phonology and Morphotonemics of Ayutla Mixtec, IJAL,
33.287-99 (1967).

5 Kenneth L. Pike, Tagmemic and Matrix Linguistics Applied to Selected African Languages,
Final Report Contract No. OE-5-14-065, U.S. Department of Health, Education, and Welfare,
Office of Education, Bureau of Research, Nov. 1966, pp. vi-288, esp. pp. 133-144. (Re-
printed, minus Appendix, Summer Institute of Linguistics Publications in Languages and
Linguistics, Norman, Oklahoma, 1970.)

6 H.A. Gleason Jr., Review of Malcolm Guthrie, Ed. African Language Studies I, London, 1960,
and L Richardson, The role of Tone in the Structure of Sukima, London, 1959, Language,
37.294-308 (1961).
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2. Tone contrasts

In Mixtec of the Acatldn dialect there is a contrast of three tones
(high, mid, and low) as they are commonly defined. In addition, there
is a fourth phenomenon, a step-up tone, which we are defining not only
as higher than a contiguously preceding high, but also as higher than a
contiguously preceding step-up. That is, in a sequence of step-up tones,
each is higher than the preceding one. In the following example’, there
are six levels of tone: nuMkifiniHteUsiU ?{UdaV if he will shoot the animal
day after tomorrow. With low tone indicated by 1, mid by 2, etc., the
contour is 23345 67.

A high tone also needs a special definition in that when it contiguously
follows step-up tone it is level with it. In the following example, the
last word has a relatively level pitch: 2aMtiHiHl véUoeHneH js his house
small? The contour is 233 444. kaMkaM ndéMeMteH {uUul he will walk
fast in town. The contour is 22 223 44.

Because of the inherent characteristic of the step-up tone, a sequence
of step-up tones becomes higher in pitch with each succeeding syllable.
In elicited sentences, the step-up tone can occur in sequence as many as
five or more times. In such a phrase, the final tone is extremely high. In
text, however, a sequence of more than two step-up tones is rare:
r7:1HmaHk1Hn1HteU51U tdVat won’t he shoot the animal tomorrow? The
contour is 333345 66. malfiéHeHteU saUkwaHaH %UdaU he will not skin
the deer day after tomorrow. The contour is 1334 555 67.

This sequence of syllables, each one with a higher tone than the one
preceding it, is a characteristic of step-up tone phenomenon; it is not
determined by the attitude of the speaker, nor is it a contour character-
istic of one of the higher phonological units.

There is a structural difference between a sequence of syllables each
with step-up tone, and the intonational downdrift of a sequence of low
tones. One difference is that the downdrift of a sequence of low tones is
a contour characteristic of a long phonological unit (higher at the be-
ginning, lower at the end), whereas pitch of a specific syllable with step-
up tone is in relation to the pitch of the syllable preceding it. Another
difference is that in careful, precise speech, the downdrift of low tones
in an utterance tends to be lost (i.e. it becomes level), whereas the gaps
between a sequence of step-up tones tend to be greater.

7 Word:stress is indicated by . Tone is written: low L, mid M, high H, and step-up U.
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There is a contrast of four tone levels, but because of the restricted
environment in which step-up tone occurs (it follows only H or another
U), the only analogous environment in which the contrast of the four
tones occurs is contiguously following a high or step-up tone: k¥4L%aL
kéaHteHal it will throw it around much, k¥al?al kaHteHiiaM she will
dig much, kV4L7al kaHteHfaH jr will dig much, k¥4L%al kWHkoHfal
she will carry much; naMyaHtift 28U when I'm standing near,
naMy4Htill 21l when the hail is near, naMyaHt{Hl 2(HM ywhen the skin
is near, naMyéHtlH "ﬁlL when salt is near; ?MkHmifitel nd6U2oU
he has us, "MkiHmititeU nd6U70HtEeM fe must suffer, 7iMkiHmiHteV
1d8Y20M he has mud brick, "iMkdHmitlteU nd$U2%L ke has the basket.

Following are a few of the sets of words which differ only by tone:
"ML skin, YMM one or hail, *iLiL nine or salt, LM stands; taliM will
appear, tquM appears, tiMM will sting, tdLiH stings; SMEM time, §iHEU
shakes, siL&H bathes, §iLeiM ditch, §HEM festers; "dSM2oM will suffer,
1d6L20H suffers, "d6M2oH we incl, 2déM 2oL tail, "d6L20M mud brick,
1déL20l type of basket; tydlaM man, tyaMaM will write, tydlall writes;
kdlal will be perforated, kgHal is perforated kgMaM will perforate,
kéLaH perforates, kalaM will be accustomed to, kéHaM is accustomed to;

kSLol snake or there is not, k6MoM will be (sing. ) KkéLoH no (response);
k¥al?al many or will hold, k"gM2aM pretty , kW4l holds, kW4L2aM
will give or make, kWdH?aM makes, kW4L?%aH red; y6L20L will twist,
yoHol rwists, y6M20L rope, yM20H you sing. fam., ySL2%H here, this.

3. Tone variants

Low tone has a raised allotone when it occurs between two mid or
high tones, and also when after a high: teMnil§iMnuMneM and he ran,
7aMkotnilsgH2alnitl didn’t you go?

There is a general drift downward whereby, in relaxed speech, each
low tone is usually lower than a preceding low: salnilsgl-?alnel nilnul
he has gone downstream.

A mid tone has a wide range of allotones. (1) When between low tone
and pause, mid tone is just slightly above low: "jiLlkaM chest. (2) When
between two low tones, mid tone has a lowered allotone: niLsMvul you
sing. fam. blow. (3) In the tone sequence mid-mid-low, the mid preced-
ing low has a raised allotone: ?iMM diMtal one rortilla, UMM v4L2aM
a good fire. (There is, of course, contrast between the raised mid and
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high: 7MiM yoM?oL one rope, 7MiM toH?0L one stranger.j 4) When the
sequence mid-mid occurs prepause, the mid tone which is prepause fluc-
tuates to a slightly raised pitch: kéMeM will come out of. (There is, of
course, a contrast between the raised mid and high: kaMnuM will weave,
kuMnuH s weaving.) (5) When following a step-up tone, a mid tone has
a wide range of fluctuation. If there is a sequence of several step-up
tones preceding the mid, then the mid allotone is higher than when only
one step-up tone is preceding it: malsiHdiH déU?eMmaM that son is not
irritable (the contour is 133 433) versus koHysY ?iUniVteM you're not
afraid of him (the contour is 34564).

A high tone has various allotones. (1) A high tone which occurs be-
tween low tone and pause is just slightly above mid tone: "d4M?alniH
your sing. polite hand versus 1éM2%eLs§iM my rooster. (2) When preceding
a low or mid tone, a high tone has a raised allotone. There is, of course,
contrast between a raised high and step-up: malkuH§iHteHmal the man
will not eat versus malkuHsiAndoUmal the respected man will not eat;
malkuHgiHsiM the animal will not eat versus talkuHeiUsiM the animal
has not yet moved. (3) When the sequence high-high occurs prepause,
the high which is prepause fluctuates to a slightly raised pitch: kdMnitne
he beats. There is, of course, contrast between a raised high and step-up:
?Mkulmifndal we incl. have versus ?iMkuHmitindaVl you pl fam. have.)
(4) When following step-up tone, high tone is approximately the same
height as the step-up tone. The pitch of the high tone varies, therefore,
in accordance with the pitch of the step-up tone.

In a sequence of step-up tones, each step-up tone is higher than the
preceding one: naMd4HialteV wéUiV when he will loose the bull (the
contour is 2334 56). The pitch interval between a sequence of step-up
tones tends to lessen as the number in the sequence increases.

4. Morpheme classification
4.1. Each morpheme is a member of Class A, B, or C. The class of a
morpheme is determined by the way it causes®, or does not cause, tones

of a following morpheme to be changed (see 5).
A morpheme of Class A, except for the changes described in 5.5,

8 For footnote, see next page.
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never causes® a following morpheme to change tone. Therefore, the al-
lomorph which follows a Class A morpheme with final low tone is as-
sumed to be the basic one.

When a Class B allomorph causes a following :norpheme to change
tone, except for the changes described in 5.5, the contiguous syllable of
the resultant allomorph never has a higher tone than the Class B allo-
morph which causes the change.

When a Class C allomorph (other than those with LH or MH) causes a
following morpheme to change tone, the contiguous syllable of the re-
sultant allomorph usually has a higher tone than that of the final syllable
of the Class C allomorph. (For exceptions, see 5.5, rules 10, 11, 13))

Comparing the three classes we see that a sequence of stepped-up levels
of tone is usually caused by Class C morphemes.

A class is not determined by any characteristic observable in isolation,
since homophonous forms can belong to two, or even three different
classes. For example, 7MiM (C) hail, 7MiM (B) one; kdMteM (A) to
throw out, kdMteM (B) to dig; kéMkoM (C) to swallow, k6MkoM (B) to
burn; kdMdiM (A) to obstruct, kaMdiM (B) ro ring, kdMdiM (C) thor-
oughly dry.

Class A morphemes are the most numerous. They occur with six pat-
terns in disyllabic basic allomorphs (LL, HL, MM, LH, MH, HU), and
with two monosyllabic basic allomorphs (L, H). Examples of Class A
basic allomorphs: kil?it woman’s sister, t6H?Ll stranger, kdM?M will
be sick, val™nall sleepiness, ™béMIuH hat, d4HteV is being shorn, kal
more, nif! you sing. polite.

Nonbasic Class A allomorphs occur with M, U, HH, UL, UH, or UU.
They occur as a result of tone sandhi as in the following examples. M:
vaL7aM (B) good + kal (A) (rule 5)10 more > v4L?aMkaM very good. U:
k¥iltall (A) will be weak + nifl (A) (rule 16) you sing. polite >

8 Among the speakers of Acatldn Mix tec, there are some differences of morpheme classification,
For example, many speakers use s4L?nuH oid as belonging to Class B, whereas a few people
use it as belonging to Class A. The pronoun Nzyal you pl. polite is used by most as belonging
to Class A, but by some as belonging to Class C. Some speakers use certain LH (B) verbs and
modifiers as belonging to Class III, while others use them as betonging to Class II. Examples in
which Class II varies with Class I11: k4L2nuH large, "iLQH standing, ¥iLgH eating.

9 There is one exception. The Class A proclitics fal thing and tel liquid cause a modifier LL
(A) to become HL. Example: fial (A) thing + viLdiL (A) sweet > falviHldiL g sweet thing.

10 1 order to facilitate the understanding of the examples, we have placed the number of the
pertinent rule beside the morpheme that is changed.
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k¥iktalniV you will be weak. HH: kdlmil (C1) four + ydMviM (A1)
(rule 14) gravehole > kilmil y4HviHl four graveholes. UL: t{MiM (B)
will grab + nifl (A) you sing. polite + té6H?L (A) (rule 16) stranger >
tiMMnit t6U20L grab the stranger. UH: ndtiMkuM (C 1) will look for +
teM (C) (rule 12) third pers. masc. fam. + ydMviM (A 1) (rule 15) grave-
hole > nduMkuMteH y4Uvill he’ll look for the gravehole. UU: daM (C)
causative + &4L9mal (C1) (rule 6) will be crushed + siM (C) (rule 12)
animal pronoun + MbéMIul (A) (rule 16) hat > daMEdH?malsiH mpgUyU
the animal will crush the hat.

Class A allomorphs with tones H, MH, HL, or HU are sometimes basic
and sometimes nonbasic.

Class B morphemes (except for verbs with HM) are either level in tone
or have a tone pattern in which the second syllable is higher than the
first. Basic allomorphs occur with M, LM, LH, MM, or HM. Examples:
tuM again; vil§iM cold, "z{L7M will enter; $ilkal walking, k4L'nuH large;
véM2eM nouse, kdMkaM will walk; 2z{H7M entering.

Nonbasic Class B allomorphs occur with H, U, MH, HH, HU, UH, or
UM. They occur as a result of tone sandhi as in the following examples.
H: diMkat (BIII) thus + niM (B) (rule 14) just > duMkaBnil fust thus.
U: néleil (CI) person + ?7ilkiHmiH (C) has + tuM (B) (rule 15) again >
néLeil 2ilkaimittul the person who has (it) again. MH: naM (B) as +
kdL7nul (BII) (rule 10) large > naMk4M?nuH as large as. HH: kdlmil
(CI) four + véM2%eM (B1) (rule 14) house > kulmil véH?%H four houses.
UH: néleil (C1) person + ?ilkufmill (C) has + viM&M (B 1) (rule 15)
now > néL&iL MbkiHmil viVeiH the person who has (it) now. UM: nil
(A) past tense marker + $MniM (A1) (rule 1) see + teM (C) third pers.
masc. fam. + MMM (CT) (rule 14) hail + vil§iM (B) (rule 9) cold >
nil§iMnilteM 2iHiH viUM he saw the cold hail.

The pattern HM when part of Class B morphemes is sometimes with
basic and sometimes with nonbasic allomorphs.

Basic allomorphs of Class C morphemes occur with L, M, LL, ML,
MM, or HL. Examples: $iL with; naM when; yulul stone, diltal
tortilla; "ziMkil seed, diMkol to sell; ydMuM hard, siMaM new; E6H?0L
being boiled, "ziHil being scorched.

Nonbasic Class C allomorphs occur with H, U, HH, UL, UM, or UH.
They occur as a result of tone sandhi as in the following examples. H:
tel (A) personifier + ?iLkdHmit (C) has + &L (C) (rule 11) with >
tel?ilkiHimitsiH the one who has (a thing). U: ?2ilkdHmiH (C) (rule 2)
has + teM (C) (rule 12) third pers. masc. fam. > ?MkuHmilteV #e has.
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HH: mal (C) negative + k6MkoM (CI) (rule 14) will swallow + teM (C)
(rule 12) third pers. masc. fam. + fial (A) (rule 7) thing pronoun >
malkéHkoHteUiaV he will not swallow it. UL: nH?iL (C) succeeds in +
teM (C) (rule 12) third pers. masc. fam. + k¥aH?aL (C) (rule 16) fits in +
teM (C) (rule 12) third pers. masc. fam. > nil?iLteH kW3U%LteH e syc-
ceeds in fitting in. UM: ?ilkdHmiH (C) (rule 2) has + ndal (C) (rule 11)
we incl. + "ziMkil (C) (rule 15) seed > ?MkgHmitndaH ziVkiM we have
seed. UH: ?ilkdHmiH (C) (rule 2) has + 2dal (C) (rule 11) we incl. +
dM?M(C1) (rule 15) mother > ?MkitHmiHndaH d{U%H we have a mother.

Class C allomorphs with tones L, M, LL, or HL are sometimes basic
and sometimes nonbasic.

4.2. There is another classification (Classes I, II, I11) which cuts across
Classes A, B, and C, but which affects only those morphemes whose
basic allomorphs have the tone patterns LL, MM, or LH.

Morphemes which in the basic allomorph have the tone pattern LL
are divided again into Class I versus II. They are divided in accordance
with the tone patterns which occur in the nonbasic allomorphs. A mor-
pheme with LL (I) has nonbasic allomorphs with ML, HL, or UL (see
chart 2, col. 2), whereas a morpheme with LL (II) has nonbasic allo-
morphs with MM or HH (see col. 6). Some morphemes with LL (I) are
Class A, and some are Class C, but morphemes with LL (II) are all Class
C.

A morpheme MM (I) has nonbasic allomorphs with HH or UH (see
col. 12), whereas a morpheme MM (II) has nonbasic allomorphs with
HH or LL (see col. 9). Some morphemes with MM (I) are Class A, some
Class B, and some Class C, but MM (II) morphemes are all Class C.

Morphemes with the tone pattern LH in the basic allomorph are di-
vided into three classes. Class LH (I) — all Class A — is separated from
LH (II or III) by the type of allomorph. Specifically LH (I) has non-
basic allomorphs with HU or UU (see col. 4). LH (11 or III) have non-
basic allomorphs with LL, MM, HH, MH, or HU (see chart 1, and chart
2, col. 7).

In a sequence of two morphemes, the Class I versus II is divided into
classes in accordance with the allomorph of the second morpheme,
whereas the Class II versus III is divided into classes in accordance with
the allomorphs of the first morpheme.

Morphemes with LH (II) differ from those with LH (II]) in that a
LH (III), but not LH (II), is changed to LL, MM, or HH when preceding
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Chart 1
SUBSYSTEM 3, Regressive Change.

First Morpheme, Second Morpheme, basic allomorph
basic or
nonbasic allomorph L(C),H(A), LH (ID),
LH (III) HL(verb), HM, HU

LH (II) LL LH

(1) LL LL
MH (1D MM MH

a1 MM MM
HU (II) HH HU

my HH HH
Covered by rules 3 4

The pertinent class and tones of the first morpheme (nonbasic as well as basic allomorphs) are
listed in the rows at the left. The tones, and class if pertinent, of the second morpheme (basic
allomorphs only) are listed in the columns at the top. The cells contain the sandhi tones of the
first morpheme which occur when preceding a morpheme of the type specified for that column.

LL (iI), LH{I), HL, H, M, or HU (see rule 4). Morphemes with LH (I)
are all Class A; morphemes with LH (II) and LH (III) are all Class B.

4.3. There is an overlap between phonological and grammatical classi-
fication. In our data, basic allomorphs with the tone sequence MH are
all Class A nouns. Those with the tone sequences HM are all Class B
verbs. Those with HU are all Class A verbs. Except for LH, modifiers
are composed of tone sequences whose basic allomorphs have only the
tones L or M.

In monosyllabic basic allomorphs, no pronoun is Class B. Any pronoun
or particle which has H is Class A.

Nouns are never Class II or 111 (they are only Class I), but verbs and
modifiers may also be Class [. All MM (II) and LH (II1) are modifiers. All
LL (IT) are verbs.

Other tone patterns do not seem to be restricted to any particular
grammatical class.
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5. Tone sandhi

There is a system of tone sandhi whereby the tones of one morpheme
affect the tones of another morphemell. The domain of influence of
one tone upon another is restricted to contiguous morphemes, but it is
not restricted to contiguous syllables. The domain of the influence is
the same when the two morphemes are parts of one word, as it is when
they are parts of two words, but the domain of influence does not ex-
tend beyond pause.

There are five subsystems of tone sandhi: (1) A subsystem (5.1) in
which a following morpheme affects a preceding Class A morpheme.

(2) A subsystem (5.2) in which the tone of the allomorph is dependent
upon its place postpause versus nonpostpause. This subsystem is re-
stricted to morphemes with LL (II), and LH (II,1II). (3) A subsystem
(5.3) in which Class B morphemes with basic LH (II,III) are affected by
a following morpheme. (4) A subsystem (5.4) in which Class B and
Class C morphemes cause the tones of following morphemes to change.
This is the most extensive subsystem. (5) A subsystem (5.5) in which a
morpheme-initial H becomes U when contiguously following a mor-
pheme-final H or U.

In an utterance, the tone-sandhi influence of one morpheme upon
another progresses from left to right morpheme by morpheme. Descrip-
tively, however, when two contiguous morphemes are under considera-
tion, a regressive change (5.1, 5.3) takes place first, then a progressive
change takes place. If the first morpheme is changed either regressively
(5.1, 5.3), or progressively (5.2, 5.4), it is the allomorph which occurs as
a result of that change which has influence upon the second morpheme
(5.4,5.9).

5.1. Class A morphemes may be changed by regressive sandhi.

Rule 1. When a disyllabic Class A allomorphic with a level pitch se-
quence precedes tones M or H, the second tone of the morpheme be-
comes L. That is, MM, HH, UH become ML, HL, UL respectively. viMyM

11 [p this paper, we have not discussed three-syllable morphemes. For example, kalLnaHuH (€)
on purpose, 24MnziMyiM (C) heaven, saMkW4MaM (C) deer. We have not discussed tone
sandhi changes within certain frozen combinations of morphemes, for example: diLniLagLuH
Totoltepec, diLtaLnddLeiH bean tamale, kaM?alydLiH mouth of a river branch. Nor have
we discussed numerous compiex verb stems such as sMnggMayM (C) to cause to lie,
daMnaMkWMeyaL (A) to disperse, kuMsiMkiMdil (A) fo become infested. Furthermore,
the sandhi which occurs between a few of the verb prefixes and following stems needs addi-
tional study, e.g., nuH conditional marker, nil- hortatory marker, diL specifier, $itl pluralizer.
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(A D) (rule 1) corn plant + kVEMtiM (C 1I) small pl. > viMuL kW4MtM small
corn plants; séMkuM (A1) (rule 1) few + teM (C) third pers. masc. fam.

> siMkulteM few of them; 7MtuM (A1) (rule 1) cornfield + ni! (A) you
sing. polite > "Mtulni! your cornfield; mal (C) negative + kiMniM (A1)
(rule 14 then rule 1) will see + fiaM third pers. fam. > malkiHnilsiaM

she will not see; maldil (CI) negative specifier + 7iM niM (C1) (rule 14)
all over + kiMtuM (CII) (rule 13) just + fuMuM (A I) (rule 15 then rule
1) town + k¥gMtiM (CII) small pl. > maldil ?iHniH kgHtuH 43Uyl
kVaMtiM not all over the small towns.

5.2. The tone sequences LL and LH may change when postpause.

Rule 2. Basic LL (II) morphemes (all Class C) become MM when
postpause. Basic LH (II, III) — but not LH (I) — become MH when post-
pause. fial (A) thing + ndaltal (CII) (remains unchanged) tears + siM
(C) (rule 12) animal pronoun > nalndaltalsi what the animal tears,
but nd4ltal (CII) (rule 2) tears + siM (C) (rule 12) animal pronoun + ab
(A) (rule 7) thing pronoun > nddMtaMsiHal the animal tears it; tel (A)
he + saLnuH (B II) (remains unchanged) old > telsilnuH the old man,
but sal?nut (BII) (rule 2) old + teM (C) third pers. masc. fam. >
$aMnuHteM he is old.

5.3. Morphemes with a basic LH (I or III) are changed regressively in
certain environments. The way the allomorphs are changed and the en-
vironments in which they change are depicted on chart 1.

Rule 3. The allomorphs LH (basic), MH (nonbasic), and HU (non-
basic) of Classes II and I1I become LL, MM, HH respectively when pre-
ceding L (C), H (A), or LH (III). See chart 1, col. 1.

Examples: "d4M?al (C) hand + kdL7nuB (B II) (rule 3) large + nitl (A)
you sing. polite > "d4M?al k4Lnulnill your large hand; kMsiL (C)
animal + katnil (B II) (rule 3) beating + ndal (C) we incl. > kiMsiL
kélnilndal the animal that we are beating; tiMuM (A 1) lane + k4LniH
(BID) (rule 3) long + yiilka® (BIII) that > tdMuM k4Llnil yilkaH that
long lane; y6-70H (B III) (rule 2 then rule 3) this, here + ytlkat (BIII)
(rule 10) that, there > y6M?0oM yiMkaH here and there; ddMnduM (C1)
then + véM7eM (B 1) (rule 14) house + nal2nuH (B II) (rule 11 then rule
3) large pl. + mal (C) (rule 11) previously referred to > d4MnduM véH?eH
n&Hnutlmat then those large houses ... (In the last example, the change
in the tones of naX?nuM large pl. from LH to HU, rule 11, is obscured by
the regressive lowering of the final syllable to H when preceding mat (C)
previously referred to, rule 3.)
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Rule 4. Allomorphs of Class III (but not Class II) with tone patterns
LH (basic), MH (nonbasic), and HU (nonbasic) become LL12, MM, and
HH respectively when preceding LH (II) HL (verb but not noun), HM,
or HU. See chart 1, col. 2.

Examples: fial(A) thing + yulkaH (III) (rule 4) there + ndiluH
(BII) is + al (A) (rule 6) thing > flalyilkal ndulat 13 that’s it; maldil
(CI) negative specifier + dSL7%oH (BIII) (rule 4) thus + kgH?7al (A)
speaks + teM (C) third pers. masc. fam. > malditd6L7ol kgH?alteM he
doesn’t speak thus; maldil (C 1) negative specifier + k¥Msil (C) (rule 14)
only + niM (B) (rule 14) just + d6L7%0H (B III) (rule 11 then rule 4) thus
+ndéHoM (B) (rule 16) remains + teM (C) (rule 12) third pers. masc.
fam. > maldilk¥HsiMnil d6H?0H nd@UoMtel he doesn’t just remain
thus.

5.4. The way in which Class B and Class C morphemes cause certain
morphemes which follow them contiguously to change is depicted on
chart 2. The specific rules by which the first of two morphemes causes
the second to change are stated below. To make the examples easier to
follow, beside each morpheme which changes is placed the number of
the rule which applies to the change.

Rule 5. When following a Class B with a final tone M, then L (A), if
not followed by M or H, and an LL (I) become M and ML respectively.
See chart 2, col. 1 and 2.

Examples: MM (BI) one + diltak (C1I) (rule 5) tortilla > 7MiM
diMtal one tortilla; kildiM (B) will get dirty + vel (A) (rule 5) infant
pronoun > kuldiMveM the baby will get dirty, but kiLdiM (B) will get
dirty +vel (A) (does not change, tule 5) infant pronoun + t§MaM (AT)
tomorrow > kildiMvel tiMaM the baby will get dirty tomorrow.

Rule 6. When following a Class B with final tone H or U, or when
following a Class C allomorph which has an L or M for at least one of
its tones, then LL (1) becomes HL. In the same environment, L (A) be-
comes H, but after a Class B morpheme, or a Class C with LH or MH, it

12 Sequences LHH, MHH, HUH when the final H is part of the morpheme niM (B) quite or teM
(B) and become LLL, MMM* HHH in these environments. For example, diLkaH (B 11I)
(rule 27then rule 4) thus + niM (B) (footnote 12) quite + kil-dall (B II) (tule 10) does >
diMkaMniM kMdaH doing quite thus.

13 Fusion of the verb stem with a following pronoun subject which has canonical shape V, or
of a pronoun subject with a following pronoun object which has canonical shape V, is pre-
valent but not discussed in this paper.
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comes H, but after a Class B morpheme, or a Class C with LH or MH, it
becomes H only if not followed by M or H. See chart 2, col. 1 and 2.

Examples: kalnifl (B II) (rule 2) beats + nel (A) (rule 6) third pers.
polite > k&MnifneH he beats (but in the followiug example, nel (A)
does not change: kdMniHnelteM he beats him); L (BII) (rule 2)
stands + "ddlal (AT) (rule 6) straight > 7MiH ndgHal stands straight;
k¥4Ll23l (C1) many + kdl?iL (A1) (rule 6) sister > k¥4L7aL kigH7iL many
sisters.

Rule 7. When following a Class C which has no tone lower than H,
then L (A) and an LL (I) become U and UL respectively. See chart 2,
col. 1 and 2.

Examples: mal (C) negative + ¢MtuM (CII) (rule 13, footnote 14)
will be filled + k620l (C1) (rule 7) plate > mal¢iHtyH kéU"oL the
plate will not be filled; ?aM (C) interrogative + ddMiiaM (CI) (rule 14)
will loose + kal' (A) (rule 7) more + teM (C) third pers. masc. fam. +
siM (C) (rule 12) animal pronoun > ?aMdaHiaHkaVUteMsi? will he loose
the animal any more?

Rule 8. When following a Class C allomorph which has an L or M for
its final tone, then LM becomes HM, and an LH (I) becomes HU. See
chart 2, col. 3 and 4.

Examples: kW4L?%al (CI) many + déL?%M (B) (rule 8) child > k¥4L?al
déH%eM many children; diM?M (C I) mother + nzilkuM (B) (rule 8) will
sew > dMIM nzHkuM the mother who will sew; kLot (C1) there is not

+ yalal (AT) (rule 8) tongue + siM (C) animal pronoun > kélol
y&HaUsiM the animal has no tongue; 8dy&MgM (C 1) will blow away +
yalkall (A1) (rule 8) dust > ndydM&M yakaU the dust will blow away.

Rule 9. When following a Class C allomorph which has no tone lower
than H, then LM becomes UM, and an LH (I) becomes UU. See chart 2,
col. 3 and 4.

Examples: naM (C) when + kiMniM (C1) (rule 14) will shoot + déL?eM
(B) (rule 9) son > naMkiHnil déU?%eM when the son will shoot; 7aM (C)
interrogative + viMdaM (C1) (rule 14) wet + yaLlal (A1) (rule 9) fongue
+ fiaM (C) third pers. fem. fam. > 2aMvitldaH y4UaUsiaM js the girl’s
tongue wet?

Rule 10. When following a final tone M of Class B or Class C, or when
following a Class C with LH or MH, then an L (C) becomes M, an LL (In
becomes MM, and an LH (II, III) becomes MH. See chart 2, col. 5, 6, 7.

Examples: ?4MnaM (A1) (rule 1) who + ndaM&M (B 1) will loose + &iL
(C) (rule 10) with + 2dal (C) (rule 10) we incl. > ?4Mnal nd4MgMgMn M
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the person who will loose us; k"iMkoM (C 1) will carry + dal (C) (rule
10) we incl. > kWMkoMndaM we will carry; d6MkoM (B 1) but + t4L?vil
(CII) (rule 10) breaking + teM (C) (rule 12) third pers. masc. fam. + al
(A) (rule 7) thing pronoun > d6MkoM taMviMteHaU pyt he is breaking
it; MM (CI) mother + §iL&iH (B II) (rule 10) eating > diM?M gMgH
the mother who is eating; teM (B) and + d6L?0H (B III) (rule 10 then
rule 3) thus + kilnuH (B II) (rule 10) deep + fial (A) (rule 6) thing
pronoun > teMdéM?oM kaMnuHfial and it is this deep.

Rule 11. When following a Class B with a final tone H or U, or a
Class C allomorph which has no tone lower than H, then L (C) becomes
H, an LL (II) becomes HH, and an LH (II, I1I) becomes HU. See chart 2,
col. 5,6, 7.

Examples: fiaM?al (C) woman + kdMkaM (B 1) (rule 14) will walk +

y6L?0H (BIII) (rule 11 then rule 3) here + &L (C) (rule 11) with +
yilkall (BIII) (rule 11) there > fiaM?al kgHkaH y6H?oH $iflyaHkal the
woman who will walk from here to there; néLeil (C1) person + ¥{LnuH
(B II) running + 3ilkot (CII) (rule 11) carrying > néLiL $ilnuH HkoH
the person who carries (something) on the run; "d§M?al (C) hand + nuM
(C) (rule 12) tree pronoun + nétnifl (B II) (rule 11) long pl. >
ndgM2alnutl ndHniV its long leaves; néLeil (C1) person + 7Lt (B II)
standing + 3L (B II) (rule 11) eating > néLeiL 7{LiH $HGU the person
who eats standing up; tel (A) personifier + KiLdaH (B II) doing +
kal?nub (BII) (rule 11 then rule 3) large + dilkaH (B III) (rule 11) thus
> telkildaH kqH7nuH dafkaV the one who celebrates thus.

Rule 12. A monosyllablc M (C) is sometimes L, sometimes H, and at
times U. It becomes L when following M (B); it becomes H when follow-
ing L or M (C); it becomes U when following an allomorph (C) which
has no tone lower than H. See chart 2, col. 8.

Examples: malnil (CI) loved + teM (C) (rule 12) third pers. masc.
fam. > mélnitteH he is loved; dM?iM (C1) mother + teM (C) (rule 12)
third pers. masc. fam. > diM?MteM his mother; malnil (C1) loved +
teM (C) (rule 12) third pers. masc. fam. + ndtul (CI) (rule 7) by +
diM?M (CI) (rule 14) mother + teM (C) (rule 12) third pers. masc. fam.
> malnitteH ndUul diH?2iHteV he is loved by his mother.

Rule 13. When following a Class C allomorph which ends in L, then
MM (II)!4 becomes LL. When following a Class B allomorph which ends
in H or U, or a Class C allomorph which has no tone lower than H, then
MM (1I) becomes HH. See chart 2, col. 9.

14 Eor footnote, see next page.
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Examples: tiMtyl (C) firewood + kWgMtiM (C 1) (rule 13) small pl. >
taMtyl kW4Ltik small firewood; $iLkall (B I1) (rule 2) walks + ndéMeM
(CII) (rule 13) fast + nzyal (A) (rule 7) you pl. polite > §iMkaH ndgHeH
nzyal you walk fast.

Rule 14. When following any Class B with a final H or U, and when
following a Class C allomorph which has L or M for at least one tone,
then an M (B) becomes H, an ML becomes HM, an MM (I) becomes HH,
an MH becomes HU. See chart 2, col. 10, 11, 12, 13.

Examples: kSLoL (C1) there is not + niM (B) (rule 14) not even +
MM (BT) (rule 14) one + mbéMuHl (A) (rule 14) hat > kélol niH?{H{H
mbeHWU there isn’t even one hat; "d8L2%ot (B II) (rule 2) is suffering +
ML (C) (rule 14) calf > ndéM20oH ¢éHIUM the calf is suffering; séMaM
(CII) new + naMmaM (A I) (rule 14) wall > saMaM nalmaH the wall is
new; mal- (C) negative + ndtnifl (BII) long pl. + &M (A) (rule 14)
fingernails + i (A) my > malnglnit éiKHi‘Ui‘L my fingernails are not long.

Rule 15. When following a Class C allomorph which has no tone
lower than H, then M (B) becomes U, an ML becomes UM, an MM (I) be-
comes UH, and MH becomes UU. See chart 2, col. 10, 11, 12, 13.

Examples: §itkat (B II) (rule 2) walks + nuMuM (B I) (rule 14) about
+ tiMiM (CII) (rule 13) small + tuM (B) (rule 15) again > §iMkaH nuHuH
tHiHtuY walks about awhile again; k¥4L%al (A) goes + mMM (C1) alone
+siM (C) (rule 12) animal pronoun + tdM&M (C1) (rule 15) to chase +
siM (C) (rule 12) animal pronoun + kMEM (A1) (rule 15) pig > k¥4l7al
miMiMsiH t4U&HsiV k6UeiH he chases pigs all by himself; $ikol (C1) will
sour + siM (C) (rule 12) fruit pronoun + ?MdaH (A) (rule 15) day after
tomorrow > §LoLlsitl ?{UdaV the fruit will sour day after tomorrow.

5.5. There may be a progressive change of basic H to U.

Rule 16. The initial tone H of a basic allomorph (of any morpheme
class) becomes U when it contiguously follows H or U (of any morpheme
class).

Examples: $itnif! (A) (rule 2) sees + nifl (A) (rule 16) you sing. polite
> §iMnilniV you see; veM?eM (B 1) house + nifl (A) you sing. polite +
nziH?M (B) (rule 16) are entering + ni! (A) you sing. polite > véM?7eMpiH
nziU2Mnill you are entering your house; kot (A) negative + k§H?al (A)
(rule 16) speaks + nel (A) third pers. polite > koBkaU?alnel he does
not speak; mal (C) negative + sal (C) (meaning not determined) +
14 There is an exception in that when following mal (C) negative and 9aM interrogative, then

MM (II) becomes HH. For example, mal (C) negative + MM (C II) small > malifiH
not small; 7aM (C) interrogative + MM (C II) small > 2 aMaHiH 5 it smail?
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kaMniM (B I) (rule 14) will beat + nif! (A) (rule 16) you sing. polite +
méHel (A) (rule 16) baby > malsalkdHniniV méVel don’t beat the
baby; koH (A) negative + yiH?iU (A) (rule 16) fears + nit! (A) (rule 16)
you sing. polite > koHyaU?iUniV you do not fear.

5.6. The tone sandhi is so extensive that some morphemes, specifi-
cally those whose basic allomorphs are LL (C), MM (A), and LH (B),
have as many as six allomorphs which are differentiated by tone. Those
with basic allomorph LL (A) or L (A) have four allomorphs; all the rest
have three.

By way of illustration, we are giving examples of the six allomorphs
of MM (A1) fire.

MM: f#GM2uM fire + v4L?7aM (A) good > #tiM?uM val?aM a good fire.
ML: fuM?2uM (rule 1) fire + niH?M (B) flaring > #M?ul niH?iM q flaring
fire. HH: maldit (CI) negative specifier + ffttM?uM (rule 14) fire >
maldil #igH2uH not a fire. HL: maldil (C 1) negative specifier + MM
(rule 14 then rule 1) fire + tiMiM (CII) small > maldit fAaH?7ub tiMiM pot
a small fire. UH: niL (A) completive marker + "diMkuM (C1) zo seek +
fiaM (C) (rule 12) third pers. fem. fam. + tAM?uM (rule 14) fire >
nikadgMkuMiial fuU2ul she sought for a fire. UL: nit (A) completive
marker + "ddMkuM (C1) to seek + fiaM (C) (rule 12) third pers. fem.
fam. + fdM7uM (rule 14 then rule 1) fire + ni?M (B) flaring >
nilnduMkuMital 50Vl niH?M she sought for a flaring fire.

A Class B morpheme with the tone pattern LH has six allomorphs dif-
ferentiated by tone. By way of illustration, we are giving examples of
the six allomorphs of sal?nuH (B II) old.

LH: saL (A) continuative marker + saL'nuH old + nel (A) (rule 6)
third pers. polite > salsaL?nutinet! they are old now. MH: s4LnuH
(rule 2) old + nel (A) (rule 6) third pers. polite > saM2nulinel they are
old. HU: miMiM (C1) alone + véM2eM (BT) (rule 14) house + s4-7nuft
(rule 11) old > miMiM véH2eH sgHonuV just the old house. LL: sal (A)
continuative marker + saL?null (rule 3) old + ndal (C) we incl. >
salsal?nulndal we are now old. MM: déMkoM (B I) but + sak?nuHt
(rule 10 then rule 3) old + ndal (C) (rule 10) we incl. > déMkoM
siMonuMadaM byt we are old. HH: mMM (C 1) alone + véM?eM (B 1)
(rule 14) house + sdL?nut (rule 11 then rule 3) old + yulkaH (BIII)
(rule 11) that > miMiM véH7eH sgHonuH yaHkaV just that old house.

A morpheme with L (A) has four allomorphs; they are illustrated by
nal (A) thing pronoun.
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L: 7kl (A) two + fial thing pronoun > *4LiLfial two of them. M:
7MiM (B) one + fiaL (rule 5) thing pronoun > "MMMiaM one of them.
H: k&lnif! (B II) (rule 2) long + fial (rule 6) thing pronoun > kiMniHpigH
it is long. U: t4L7il (CII) (rule 2) breaks + teM (C) (rule 12) third pers.
mase. fam. + fial (rule 7) thing pronoun > taM9viMteHaU he is break-
ing it.

5.7. Since the step-up terrace tone is of interest in reference to the-
ory of phonology, we are giving examples of the terracing as it occurs
when various morpheme classes and sandhi rules are involved.

When rule 16 applies to a sequence of Class A morphemes, the tone
steps up with terraces of one syllable: koH (A) negative + tiHtuU (A)
(rule 16) kisses + wal (A) (rule 16) so + niHl (A) (rule 16) you sing.
polite + méHel (A) (rule 16) baby > koHgUtuUwalUniV méVel you
don’t kiss the baby so much. The contour is 34567 81. The sequence of
five U tones is actualized as five different levels of pitch.

When rule 11 applies to a sequence of LH (B) morphemes, the tone
rises with terraces of two or more syllables: k4LlnaH (B II) (rule 2)
coming forth + m&MaguM (B 1) (rule 14) mango + nd-nuH (B ID (rule
11) large pl. + kilutl (BII) (rule 11) being seen + tuM (rule 14) habit-
ually + yitkat (BIII) (rule 11) there > k4MnaH m4HnguH ngHonyU
kuHuUtuH yiHkaV the large mangos usually seen there are starting to
grow. The contour is 23 33 34 45 556.

When rule 15 applies to a sequence of MM (C I) morphemes, the tone
rises with terraces of two syllables: mal (C) negative + kéMkoM (C1)
(rule 14) will swallow + yiMaM (CT) (rule 15) father + dM?M (C1)
(rule 15) mother + mMiM (CT) (rule 15) specifier + teM (C) (rule 12)
third pers. masc. fam. + MM (CD) (rule 15) hail > malkéHkoH yiiUaH
diU?iH miUiHteV 2{UiH his parents will not swallow the hail. The contour
is 1334455667 88.

When there is a mixture of MM (B or C) and LH (B) morphemes,
there is a step-up of tone: ?aM (C) interrogative + tiMiM (CII) (rule 13,
footnote 14) small + véM?eM (B 1) (rule 15) house + §§L%H BID (rule 11)
buys + sgMaM (CII) (rule 13) new + teM (C) (rule 12) third pers. masc.
fam. + nilut (CD) (rule 7) from + nifl (A) (rule 6) you sing. polite >
7aMtiHiH ygU2eH U sqHalteVU niUulnif is the new house that he is
buying from you small? The contour is 233 44 45 556 713.

By way of contrast we have included a sentence with a sequence of
low tones. It is made up of all basic allomorphs: niL&MniMnel 7gLiL
kil?ilnel she saw her two sisters. The following sentence has a sequence
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of mid tones; all are basic allomorphs: nil§MniMnel ?MM veM?eM
2MduM he saw one horse house (barn).

The following example shows a high tone raised to the fifth level
and maintained there. koH (A) negative + §iLkol (CII) carries + miMiM
(CI) (rule 14) alone + teM (C) (rule 12) third pers. masc. fam. + niM (B)
(rule 15) not even + "1M1M (B D) (rule 14) one + ffal (A) (rule 6) thing
pronoun > koHgilkol ‘miHiH eV niY*Mifnal he doesn’t carry even one
of them. The contour is 311 334 5555

6. Consonant contrasts

There are twenty-one consonant phonemes in Acatldn Mixtec. Stops:
/p, t,k, k¥, ?/. Affricates: /&/. Prenasalized stops: /Mb, nd, "g/. Prenasal-
ized affricates: /Mz, 1j/. Nasals: /m, n, i/. Voiceless fricatives: /s, §/.
Voiced fricatives: /v, d/. Lateral and vibrants: /1. f, f/. Semiconsonants:
/w,y,h/.

The labials /p, ™b, m, v (labiodental), w/ contrast as follows: péMnjil
orphan, béMull hatr, méfel baby, véliM I'm heavy, kaMval boulder,
wéMill ox. The phoneme /w/ is rare. In our data, it occurs only in:
wéMiH ox, w4l?aM (alternating with vdl?aM) good, 7aMwaM last year,
and in words with the morpheme wal so.

The dentals /t, d (interdental), nd, 1z, s, n, 1, £ (flap), £ (trill)/ contrast as
follows: téL?el plant runner, déL7eM son, ndéL?iH dark, nziL?M ¢o
enter, stMviM to blow, nel?Mvil people, 1€M?eM rooster, 1IMtul g kid,
nilnuM up-river, diLil to singe, ¥MiL sheep, vaiMveMtul gpron, mbiMiuM
bridge (of the nose). Both /¥/ and /f, are rare; for the most part, they
occur in loan words.

The alveopalatals /&, 1, §, fi, y/ contrast as follows: &M?iM to plant,
njMEM green bean, MM young locust, fiAL?mal spongy tissue,
AdMAuM marrow, ydMyuM a drop, dew.

The alveopalatals /&, §/ also contrast with the sequences /sy, ty/ as in:
$aLvill to get tired, sydMkaM fish, &4MaM naked, ty4LlaM man.

The contrast between /%j/ and /?dy/ is elusive, since /mj/ occurs pre-
ceding /i/ and /e/, whereas /dy/ does not precede these vowels
(kuMnjiMiL to shine, ?iMtuMndydMaM to lean back on). We have con-
sidered them to be in contrast because of the analogy with /¢/ and /ty/.

The velars /k, k¥, g, h/ and glottal stop contrast as follows: kz’lHaL it
is excavated, k¥§LaM yellow, hiMaM yes, 74MnaM who; viMkol flesta
¥MkwaM crooked, léM"goM vulture kw4L?aM fo give. The phoneme /h/
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is rare. In our data, it occurs only in the words: hgMaM yes, hgMal
there, that, héM?1oM carnival, huMuL 0.K., yes.

7. Consonant variants

The stop or affricate of the prenasalized stops and affricates /mb, nd,
nz, 1y, ng/ is usually lightly voiced, but it may fluctuate to voicelessness:
mbéMIutl hat, "d6L7oM adobe, nzitkuM sewing, jEM?1eM cucumber,
16MngoM pylture.

All consonants except /¥/ are lengthened when contiguously follow-
ing a stressed syllable: ¢éMlul [t¥§¢M1-ul] calf, y4lkall [24lk-aH] dust,
?fndyl [7{Hn-tul] where, péMn&L [péMn-t§iL] orphan.

The voiceless stops /t, k/ may become lenis fricatives with light voic-
ing, and /s/ may become voiced when following word-stress noncon-
tiguously: §iMkaH[s/z]iM the animal walks, nilsaMteL[t/d]eM the boy
spits out, MiLiL[k/glal two more. (This allophone of /t/ differs from
that of /d/ in that the allophone of /t/ is lenis and dental; the allophone
of /d/ is fortis and interdental.)

The voiceless stop /t/ has a nasal release when preceding nasalized
vowels: tgMaM [tngMaM] tomorrow.

The semiconsonant /y/ varies from very light to heavy friction when
it is initial in a syllable, but when it contiguously follows a consonant,
it is resonant: [y/2]4MaM song, véM[y-/Z-1aM squash flower, ty4LlaM
man.

8. Yowel contrasts

There are five oral and five nasal vowels: /i, e, a, o, u, Le, 3,09, u/ They
contrast as follows: ?IMiM ausband, ML skin, rldtiMseH Iam bad
kuMdaMseH [ am lazy, k¥4L7aM to gzve kWaL‘7aL going, "dMsaM trye,
ndilsal sandals kaMndMsoH you sing. fam. belleve kuMdiaMsoM yoy
sing. fam are lazy, sa¥?utl polite, sqL?l fifteen, deLVeM son, "dMoM
mother, déLol blanket, diLul to whzstle kSL?H my plate, kuM"xM to
be sick.

There is also a contrast between a single vowel and a sequence of two,
and even three like vowels: ddMnaM bad, mean, daMngHal to pay back,
kMM to be sick, kuM?MiL 1o be baptized, kuM?fﬂleH I am being
baptized, "M?iH sweat bath house, MMM one by one, véLleM heavy,
miMiMyeH jz ( baby) nilul eye, face, kLol snake.
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9. Vowel variants

A vowel with word-stress is especially long when contiguous to a
vowel without word-stress. That is, a cluster of vowels, the first of
which is stressed, is considerably longer than a cluster, the first of
which is nonstressed. For example, in the following words, the vowel
clusters in kuM?Hil peing baptized and "délal will flow out are con-
siderably longer than the clusters in kdL?iHil [ hurt and t4L?"delal iz
will be cut.

A vowel is especially short when part of a sequence of three or four
vowels, none of them with word-stress: diMkoHeHal I'm selling it,
SifkoLlylaH you fam. ask for it.

The vowel /i/ may become voiceless, or it may actualize as a part of
a long [§] when the sequence /3i/ occurs preword-stress: §iLkWgM2eM
[$kWeM?.eM JKWEM?.eM ] yworthless.

There is no contrast of a nasal versus an oral vowel following /m, n/
or /n/. A single vowel in that environment may or may not be nasalized.
A sequence of two vowels following a nasal consonant is usually heavily
nasalized: niMit [niMil} corn on the cob. Since there is no contrast, we
have chosen to write them as oral vowels.

Word-final nasalized vowels are optionally followed by a lenis velar
closure: ?iL[iL/inL] nine, kuMduMs[et/e H] I am lazy, kal[aM/a M] fo
get accustomed to, cuM uM/u M] work.

When following /k/, a word-final /i/ may actualize as a syllabic velar
nasal: ?iMkil [?Mk-iL/?Mk. L] squash.

10. Distribution of phonemes

10.1. There are certain restrictions in the distribution of consonants
in relation to vowels.

Except that a nasalized vowel may follow /d/, nasalized vowels do
not follow voiced consonants: dg-?al language.

Nasal vowels follow any voiceless consonant: kdlkal ro ask, sifikel
I am asking, s§-7ak went and returned, sMiH buying, §aMaM place,
tMIaM curse.

The distribution of the alveopalatal consonants /¢, y, fi, *j/ and the
dental /"z/ is nonsymmetrical in relation to a contiguously following /i/.

The alveopalatal consonants /fi/ and /y/ only rarely precede /i/:
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kaM?iiiHl 7 irrigate, kGMyiH I am industrious, §4Mal dark (as at night),
yéMaM song.

But for the one word, "jéM?1eM wild cucumber, in our data, /7j/ oc-
curs only before /i/: "jiM&M green bean; /7z/ occurs only before /i/:
nzilkuM to sew; /&/ usually occurs before /i/, but it also occurs before
other vowels: &aMaM naked, E4L7mal to be crushed, &MleH scissors,
EMIuL calf, 6L to be cooked, EAMyM jop, ciM7yM o comb.

10.2. Consonant clusters of two consonants are composed of: (1) /?/
followed by a voiced consonant, (2) a consonant followed by /y/, (3)
[st/.

In our data, there is one consonant cluster of three consonants,
/M™dy/: vitndyal prickly pear, diL?"dyaH stingy .

A consonant cluster in which the first consonant is a glottal stop oc-
curs only stem-medial. The second consonant may be any voiced con-
sonant but /d/: kdMviM o read, d4M?mal sheet, v4L7naH sleep,
daldel thick coen cake, mbeH"laL big, T M’7mbuL type of bird,

f6L7ngol joint, kiM?yul little owl, kGM?HuM to irrigate, koly4L7njiL
rainbow, kaMmziM to explode.

There are the following sequences of consonant plus /y/: /ty, dy, *dy
sy, "zy, my/: tydMkuM to hear, dyéM?eM ryst, ndysMall s worth, sydMkaM
fish, 2zySM2oH pou pl. fam., silmyaM?al Saran.

Consonant clusters with the sequence /st/ occur in the three mor-
phemes st6M?0M owner, lord, st§-?aH one another, the morpheme
statlal also as in yuL‘7uLstaHaL [ also.

10.3. Vowel clusters may be composed either of geminate vowels or
of diverse vowels: sitkiliHl bortle, kéMeM will come out of, k4LaM iron,
kéLol siake, kiMuM will happen, $M i buying, kilaM ro become accus-
tomed to, fiéMeM 1o skin, fuMuM town kgMiL will cough ditaM skirt,

MM empty, rldeLaL mesquite tree pod, téMiM purro saddle, "diLlal
will crack, "ddMiM day time, taMiM will sting, ydiMeH my father, k¥ilyM
swelling.

There are clusters of three vowels: *diHilal both of them, tiHiMal
she appears, 3{HuMaM ir swells up, "zygMaHil [ grrive, kaMuMaH you
sing. fam. will buy it, ka2 L [ am baptized, dkaoHeHaL Tam selling
it, daMndHulal you sing. fam. pay her, Sl“koLuLalH you sing. fam. ask
forit.
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Occasionally there is a cluster of four vowels: daMd4HaLliHal [ heat it,
nziMdaH viliMiHal [ repair it, daMkuH?{UiLiHaM [ paprize her.

11. Syllable

A syllable has one vowel as a nucleus. The predominant syllable type
is CV, but a nucleus may also be preceded by two or three consonants:
t&MtaM seed, st6M?0M owner, viMIndyal prickly pear.

The syllable type V does not occur word initially. It follows a syl-
lable with a consonantal onset (téMiM saddle) or another syllable of
type V (k"MuMall you sing. fam. will buy it).

An utterance may be segmented into syllables: (1) between a vowel
and following consonant, liMsuM fox, nd4L7iH poor, t6H70L stranger,
$ifityal spreading; (2) between vowels which are of different quality,
ditaM skirt, "ddMiM daytime; (3) between a sequence of two different
tones, yalatl tongue, SMM buying, kuM*HiLiH [ gm being baptized; (4)
in the middle of a phonetically long stressed vocoid, tiMiM Jittle, kLol
snake.

12. Stress

There are two types of stress: word-stress and phrase-stress.

Each phonological word has a syllable with word-stress. Any con-
sonant, except /f/ which contiguously follows a syllable with word-
stress may be lengthened. The consonant is usually lengthened when
part of a prepause word; it is frequently not lengthened when not part
of a prepause word. The lengthened consonant is more prominent in
slow speech than it is in fast speech: dMviM [dMv-iM] thar very one,
taMtuM [tiMt-uM] paper, 10MsuM [1iMs-uM] fox, kgMmziM [k4M2.ndziM]
to explode, 16MngoM [16Mn-goM ] vyjtyre.

If the syllable with word-stress is followed by a type V syllable, or by
a syllable beginning with /i/, then the vowel of the stressed syllable is
lengthened: ditaM [di-LaM] skirt, 76Mi¥aH [?26-M¥aH] sun. Word-stress
never occurs on the last syllable of a word.

There is a correlation between the phonological and grammatical
hierarchies in that in two-syllable stems, it is the stem-medial consonant
which is long, the first syllable which has word-stress. Because mor-
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phemes may precede and/or follow the stem, stress placement is not
predictable in a phonological word.

-Examples with contrastive stress placement: d4dMkaMniH you mix,
daMkaMnif I cause to spring forth; nsMnaMniH you go up, naMnaMnit
when I go up; kuMniMniM [ will listen, ktMnilni?! you will want;
keMtaMtulteM the boy will rest, nd&MtaMsiHaU the animal tears it.

Every utterance has at least two syllables, and the syllable which pre-
cedes pause has phrase-stress. Phrase-stress has about the same intensity
as word-stress; therefore, when a two-syliable word is said in isolation,
the two syllables have about equal intensity, since the first syllable
has word-stress and the second has phrase-stress. (In the following ex-
amples, we have marked phrase-stress with ~.) "daMkM create, t4MtaM
seed, taMtiM paper.

When a word with more than two syllables occurs prepause, it will
have nonstress, word-stress, and phrase-stress: k4MniHnelsiM they bear
the animal, EMkaMniMnelntM they will set up the wood thing, niLsfMsiM
hardened, nilkit?alnel3ilodal they spoke to us, kWalLojl ngyMkiH
sit?™MnalstM I'm going to look for my dog, d&aMaduM ?{HkuH pilgLoilnal
then yesterday he died.
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