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Tone Sandhi and Rule Ordering
in Penholes Mixtec
John P. Daly
The tone sandhi of Penoles Mixtecl is accounted for by
a small number of simple, interrelated rules, involving the
two tones high and low and the modification or lack of modi-

2 The

fication of these tones in specified environuments,
tones high and low are formally represented by the feature
[(high] in its two values plus and minus, and the modification
or lack of modification of them by the feature [modify] in
its two values.3 The two tonal features have their values
changed by the tone rules, in environments specified phono-
logically and to a limited extent, syntactically.4

In this paper we will consider the four rules which
account for tone sandhi in sequences consisting solely of
bisyllabic morphemes, inasmuch as the most important aspects

of tonesandhi are manifested in these sequences.5 We will

also consider the order in which the rules must apply, the

need for the tone cycle, and the way in which the tone cycle

reduces the number of ordering restrictions.
1. The Rules of Tone Sandhi

1.1 lModifier Adjustment

One kind of change occurring in tone sandhi is illus-
trated in Table 1, showing the effect of combining bisyllabic
morphemes having only low tones with following bisyllabic

morphemes having the four possible combinations of unmnodified

high and low tones.6

80
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sé¢1 ki ti sénu aitd
'girl' 'animal' 'daughter-in-law' ‘'uncle'
nJjusi séé1 kitd s3nu aitd
'chicken'
kolo sédi kiti sanu ditd
'turkey'
Table 1

In Table 1 each of the two morphemes at the lei % of
the horizontal rows is followed by each of the four morphenes
at the top of the vertical columns. At the intersection of
ecach row and column appears the second morpheme of ecach cou-
bination with its resultant tones. The second morpheme
possesses the first, e.g., njuSi 8881 'the girl's chicken'
and kolo $é&1 'the girl's turkey'. <ollowing nJjusSi 'chicken',
the morpheme $&31 'girl becomes &1, the unmodified high tone
on the first syllable of $&31 becoming modified. And so
for all the morphemes following nJjusi: the unmodified tone
on the first syllable of each becomes modified. However,
following kolo 'turkey', the morpheme S&&1 retains its basic
tones, And so for all of the morphemes following kolo:
their tones remain unchanged.

Formally, the difference between morphemes following
nJusi and morphemes following kolo is that the former have
the feature specification [-modify] on the first syllable
of each changed to [+modify] whereas the latter retain

the feoture specification [-modify].
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The difference between nJuSi and kolo in their effect
on immediately following morphemes is not phonologically
motiveatedg there is no overt phonological difference, tonal
or segmental, in nJuSi and kolo that can account for the
different effects on following morphemes, These two morphcues
represent two large classes of morphemes, both of which consist
of members having only unmodified low tones but which con-
dition following morphemes differently. The two classes of
morphemes will be differentiated by making use of the feature
[(modify] in the following way. Morphemes like nJjusi, which
cause a following tone to become modified, .will be marked
in the lexicon with the feature specification [+modify] on
their second syllable, where it is not actualized but forms
the condition for the modification of the next following
tone. Morphemes like kolo will have the feature specification
[-modify] on their second syllable, leaving the next following
tone unchanged.

The rule which effects the changes represented in Table
1 is;
Rule 1: Modifier Adjustment

[(modify] —> [+modify]
/ [+modifyl] + ____

Rule 1 states that the feature [modify] is specified as
[+modify] when it is morpheme initial and is preceded by
[+mo&ify].7

In the discussion which follows the feature specification
[+modify] on the first syllable of a morpheme will be re-

ferred to as a modifier and the same feature specification
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on the second syllable of a morpheme will be referred to as

a conditioner. A feature specification which is present in

the lexicon is called basic, and one which arises from the

application of & rule is called derived. Thus in Table 1,

8 has a bagic conditi -ner

cn cf a derived ncdifiecr on

——

9

njusi, hereafter written nJusi,
i

which conditions the introduc

cach of the following morphemes.

The tone patterns which result from the application of
Rule 1 and which are exemplified in Table 1 are identical
to the patterns which appear on some other morphemes in
their basic form. The latter morphemes, which have four

modified tone patterns, are exemplified in Table 2.

Wy,
ndna t3°g midi kwazi
'mother' 'relative' 'cat' 'horse'’
‘¥ v v 14 \9 Y., \Nwve
njusi nana t3”%g mici kwazu
‘chicken'
kolo ndna t3%g midi kwaZd
'turkey'
Table 2

The morphemes following nJju$i 'chicken' and kolo
'turkey' have their basic tones (including basic modifier).
The correct forms appear following njuSi whether or not :ule
1 applies to themsy but given the present form of Rule 1, it
will apply since the feature [modify] which undergoes the
change in Rule 1 is specified as neither plus nor minus.

hatever its original feature specification, it will be
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specified as [+modify]. Rule 1 formulated in this way makes
explicit the identity between derived patterns and bssic

patterns.

1.2 Conditioner Reduction

Consider now Table 3:

88381 kitd sanu ditd
'girl' 'animal’ 'daughter-in-law' 'uncle'
LN 4 vvevwe o . v ) 4
kuml secl kitd sanu dito
'four'
ad sé81 kiti sénu ditd
ttwo'
Table 3

kiti 'animal' is unchanged following kiml 'four' whereas
§&31 'girl', shnu 'daughter-in-law', and ditd 'uncle' receive
a derived modifier on their first syllable. No change takes
place in any of the forms following tewo ' .10 These date
token with the data given in Table 1 show that high tone
morphemes, i.e., morphemes of all high tones, have the same
effect on following morphemes that low tone ones do, with
one exception: high tone morphemes with a basic conditioner
do not affect following low tone morphemes, whereas low tone
morphemes with a basic condibioner do., In other words, a
high tone morpheme with the feature specification [+modify]
on its second syllable conditions the modification of the tone
patterns high high, high low, and low high of following

morphemes, but leaves unaffected the tone pattern low low

SIL-UND Work Papers 1973



85

of a following morpheme; on the other hand, a low tone mor-
pheme with the feature specification [+modify] on its second
syllable conditions the modification of all four tone pat-
terns, High tone morphemes without a conditioner, like low
tone ones, leave following morphemes in their basic form,

In order to prevent kiti 'animal' following kiml 'four’
fron becoming kzt: by sule 1, it will be necessary to change
[+modify] on the second syllable of kuml to [-modify] when
this morpheme precedes low tome morphemes. <The rule to

reduce [+modify] is:

Rule 2:¢ Conditioner Reduction
[modify] — [-modify]

. +high
/  [+high] [ .(+ [-high] [-high]

v
L =4

Rule 2 states that the feature [modify] is specified as
[-modify] when associated with [+high] preceded by [+highl]
and followed by a morpheme specified as [-high] [-highl],
Or, stated informally, a conditioner is deleted in a high
tone morpheme when preceding a low tone morpheme. Rules

1 and 2 must apply in such a way that the conditioner before
a low tone morpheme will be reduced by 2ule 2 before it can
serve as the environment for the modification of the next
following tone by Rule 1. In this way a sequence such as
kimi kitd 'four animals' will not enter Rule 1 and kitd
will remain unmodified.11

The preceding two rules account for the process whereby

unmodified tones become modified. The next rule accounts
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for the reverse of this process, i.e., the way in which

mnodified tones become unmodified.

1.3 Modifier Reduction
Consider now the sandhi which occurs when a morpheme
with a modified low tone pattern combines with a morpheize of

each of the four modified tone patterns.,

ndna t&°g midi kwazi
mother' 'relative’ 'cat' 'horse'’
3y néni t3%g mnidi kwaZi
'work'
Ziks n3na t3°g midéi kwaza
'bone’
Table &4

Following &1y :'work' in Table 4, each of the modified
tones becomes unmodified, but following Ziki 'bone' no change

takes plawe. The rule which makes the change following &iy iss

Rule 3: Modifier Reduction
[modify] ———> [-modify]
/ [+modify} [-high] +
| —~high
Rule 3 states that the feature [modify] is specified as
[-modify] when it is preceded by a morpheme with [+modify]
on its first syllable and [-high] on both of its syllables.
Or stated informally, a modifier is deleted when it is preceded

by a low tone morpheme which contains a modifier. In the

present form of Rule 3, [+modify] will be reduced to [-modify]
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only if the morpheme conditioning the change immediately
precedes it, but the rule in this form is overly restricted

as the following data show:

(1) (a) nduku njoo ¢iy
(b) nduku njoo Ciy
look-for(cont.) we work

we are looking for work

(2) (a) nduku njoo &5 A%
(b) nduku njoo & A%
look-for (cont.) we one steam bath
house

we are looking for a steum bath house
(3) (a) é&iy nduku t3t4
(b) &y nduku taté
work look-for(cont.) .father

father is looking for work

(4) (a) nduku ditd diu
does not become
* (b) nduku dito ¢iy
look-for(cont.) uncle work

but remains unchanged.

In (1 a) &3y 'work' becomes &iy in (1 b) under the in-
fluence of nduku 'look-for(cont.)' with njJjoo 'we (inclusive)'
occurring between the morpheme undergoing the change and the
one conditioning the change. In (2) there are two low tone
morphemes which intervene. In (3 a) the modified tones on

both the second and third morphemes become unmodified in (3 b):
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ndiku 'look-for(cont.) becomes nduku and titd 'father' becoies

tatd. In (4 a) the high tone of ditd 'uncle' prevents 3iy
'work' from becoming ¢iy in (4 b).

Consideration of these -and other date leads us to the
following gene-alizations:

A modified tone, either high or low, becomes
unmodified following a modified low tome; between
these two tones any number of low tones may inter-
vene, providing they are not interrupted by a high
tone., Every modified low tone up to the first
high tone becomes unmodified, and should the high
tone be modified it also becomes unmodified,

12

Rule 3 revised to allow for all the environments in

which tone reduction takes place is:

Rule 3¢ Modifier Reduction (revised)

[modify] > [-modify]

+modif

i

, |;hien y] (-high] + ([-highl)

In the revised form of Rule 3 the parentheses are to
be interpreted as permitting the feature [-high] to occur
zero or more times, there being no lower or upper limit on
the number of times the feature may occur. The absence of
morpheme and word boundaries within the parentheses means
that there is no restriction on the occurrence of these
boundaries, Thus the environments in which Rule 3% applies
are neither restricted by the number of low tones which
follow a morpheme with a modified low tone nor by the dis-

tribution of these tones in morphemes &nd words.

In the preceding examples each of the modifiers which

meets the environmental condition for the operation of Rule
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is basic. However, a Zerived modifier.(one which results
from the previous application of Rule 1) may also meet the
environmental condition of Rule 3., Consideration of this

possibility is left to §2.1 below.

1.4 Tone Assimilation

The preceding rules have only phonological conditions
but the next rule to considcer has syntactic as well as
phonological conditions. The application of the rule is limited
not only by the tonal environment but also by the syntactic
class ofiﬁirpheme undergoing the change. For example, an
adjective undergoes change, but not a nounj a verb in the
continuative aspect undergoes change, but not a verb in the

potential aspect.13 Table 5 illustrates the kinds of change

which the rule must account for.

tuyy kwii
'black’ 'green'’
tuth 4% kwil
'paper'
Aunu tyy kwii
'net'
Table 5

Following the high tone morpheme tutd 'paper', the low
tone morphemes becowme high toned. The resulting high tone
which comes first in each of the morphemes is unmodified and the
second high tone includes a conditioner. In Table 5 the

morpheme which conditions the change is without a modifier
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and without a conditioner, but the same change takes place
following any tone pattern which ends in a high tone. For
example $11é 'chair', kwiddi 'twins', 34k¥ 'fish', and ké”é
'to speak', all produce the same change. o change takes plaoce
after hunu 'net' or any other morpheme ending in a low tone.

The rule which effects the tone changes following a

high tone is:

ule 4: Tone Assimilation

| ~modify
+high

/ [+high] +

[-high] [-high]— +modify|
+high

where the morpheme undergoing
the change is a vert in the
continuatiy& aspect or an
adjective.

2. Rule Ordering and the Tone Uycle

Some of the tone rules must apply to the output of
other tone rules if all possible tone s8equences are to be
generated., Furthermore, the rules must apply in a particular
order if only actually occurring tone sequences are to be
generated. The order in which the rules apply will be de-
termined partially by the cyclic application of the rules
and partially by ordering restrictions on the rules as they
apply within each cycle. In Section 2.1 we will consider the
order in which the rules must apply, without regard to ihe
tone cycle, and in Section 2.2 consider the extent to which
the cyclic apwlication of the rules meets the ordering

requirements.
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2.1 Ordering Considerations

‘je have already observed that Rule 2 (Conditioner
Reduction) must apply before Rule 1 (Modifier Adjustment).
iule 2 deletes a conditioner on a high tone morpheme when
this morpheme precedes a low tone morpheme. sAfter the con-
ditioner has been deleted, Rule 1 can no longer apply to
produce a derived modifier in the sequences in which Rule 2.
has operated, but Rule 1 can apply to all other sequences
containing a conditioner (where Rule 2 has not applied) to
produce a derived modifier. If Rule 1 were to apply first,
Rwule 2 would serve no purpose at all and a derived modifier
would be wrongly introduced in those environments where :ule
2 should have applied.

Rule 4 (Tone Assimilation) must also ap;ly before Rule
l. :ilule 4 introduces a derived conditioner which subsequently
conditions the formation of a derived modifier on the next
syllable by Rule 1 (just as a basic modifier conditions the
formation of a derived modifier by the same rule).” Therefore,

Rule 4 must apply before Rule 1, as seen in derivation (5).

(5) (a) Zaka saa aitd
(b) Zaka sad ditd (Rule 4)
(c) Zakd sa& ditd (Rule 1)
corn crib new uncle

the uncle's new corn crib

If Rule 1 were not to apply to the output of Rule 4,
‘lule 4 would have to duplicate the effect of Rule 1 by intro-

ducing a derived modifier on the next following syllable instead
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of introducing a conditioner that subsequently conditions
the introduction of a derived modifier. But to revise tule
4 in this way would mean that derived tone patterns and baesic
tone patterns would condition following morphemes in two dif-
ferent rules instead of in one, thereby obscuring the simi-
larity between basic and derived tone patterans.

Although basic and derived conditioners have similar
effects on following tones, they are not identical. A high
tone morpheme with a basic conditioner causes a modifier to
be Hrmed on all but low tone morphemes (the exception provided
for by fule 2), but a high tone morpheme with a derived con-
ditioner causes a modifier to be formed on morphemes of all
tone patterns. Thus high tone morphemes with a derived con-
ditioner have no exceptions in their effect on following
morphemes, just as low tone morphemes with a basi¢ conditioner
have no exceptions.

Rule 2, therefore, must eliminate a basic conditioner
on high tone morphemes, but must leave a derived conditioner

unaffected, Vompare derivations (6) and (7).

(6) (a) dfki kolo
(b) aiks kolo (Rule 2)
head turkey

the turkey's head

(7) (a) taka saa kit
(b) také sad kiti (Rule 4)
(c) taka séa kiti (Rule 1)
nest new animal

the animal's new nest
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In order to generate both (6) and (7), Rule 2 must apply

before, not after, Rule 4 introduces the derived conditioners;

otherwise derivation (8) would be wrongly generated in place

of (7).

(8) (a) takad saa kitd
(b)  taka sé3 kitd (Rule &)
* (c) taka séé kitd (Rule 2)
nest new animal

the animal's new nest

Rule 2 could follow Rule 4, if itule # were to introduce
a deriveg wodifier instead of a derived cuuditioner, since
there would no longer be a derived conditioner for Rule 2
to delete. But this alternative, already rejected in reference
to the-ordering relation between Rules 1 and 4, would lose
the genssalizakion that, but with one exception (Rule 2), both
basic and derived tone patterns condition.the next following
tone in the same way.

Now consider the order in which Rules 1 and 3 must apply.
Rule 3 (Modifier Reduction) deletes a basic modifier following
a basic modifier on a low tone morpheme as we have already

seen in (1), repeated here as (9).

(9) (a) nduku njoo éiy
(b)  nduku njoo diy
look-for(cont.) we work

we are looking for work

Just as Rule 3 deletes a basic modifier following a

basic modifier, so it does following a derived modifier,
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It is Rule 1 whiich introduces the derived modifier which
serves as the environment for the application of Rule 3;
therefore Rule 1 must apply before Rule 3, as derivation

(10) shows.

(10) (a) tusi Zuty kwii
(b)  tudi Futy kwii  (Rule 1)
(¢)  +tuSi Zuty kwii  (Rule 3)
hew tree green

hew the green tree

If Rule 3 were to apply independently of Rule 1, it
would have to operate not only in the context of a modifier,
but also in the context of a conditioner. The sonsequent loss
of generality is similar to that mentioned in respect to Rule 4,
Rule 1 not only introduces a derived modifier which serves
as the environment for Rule 3, but it also introduces a derived

modifier which can be deleted by lule 3, Vonsider derivation (11).

(11) (a) sag kada ndudi
(b) sag kada ndudi (Rule 1)
(c) s33 kada nduéi (Rule 3)

buy(cont.) son-in-law beans

the son-in-law is buying beans

ndudi 'beans' first becomes nducéi under the influence of kada
'son-in-law' by Rule 1 and then nduéi once again by dule 3

under the influence of s3g 'buy(cont.)'. Since sule 3 applies
to the output of Rule 1 the generalization being made is that,
given the proper environment, a morpheme with a basic or derived

modifier loses its modifier.
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i prodlcu nrises in the ordering of iule 4 end Rule 1.
We huve eeen that Rulse 4 must apply before Rule 1 so as to
introduce a derived conditioner that forms the environment

for Rule 1, as illustrated in (5) and repected here as (12).

(12) (a) Baki saa dité
(b) Zaké sé} dité (Rule 4)
(e) Zak4 séé aité (Rule 1)

corn crib new uncle

the uncle's new corn crib

But Rule 4 must also apply after Rule 1 as derivation (13)

shows.
(13) (a) BLt{ tyy
(v)  Bityd thgy  (Rule 1)
() itd tf3  (Rule 4)
oven black

a black oven

In (13) a derived modifier is introduced in tyy 'black’
to give t%g by Rule 1l; the derived modifier is subsequently
deleted (along with certain other changes) to give td{ by
Rule 4.

The same kind of consideration that led to applying
Rule 4 before Rule 1 leads to applying them in reverse order.
Just es Rule 4 nmust apply before Rule 1 so that the con-
ditioner introduced by Rule 4 is available to Rule 1, so
Rule 1 must apply before Rule 4 so that the modifier intro-
duced by Rule 1 is available to Rule 4.
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(14) (a) it saa tabi
(v) bvitd sda ta8i (Rule 1)
(¢) bitd sél tadi (Rule 4)
(a) bitd sbé ta8i (Rule 1,
board new give(pot.)

give (me) the new board

In derivation (14), saa '‘new' becomes sda by Rule 1 and
subsequently becomes s&i by Rule 4., Finally, tadi 'give!
becomes ti%i by Rule 1.

This derivation demonstrztes the need for the tone
cycle, in which Rule 1 gives sd3a on one cycle and gives

ta8i on another cycle.

2.2 7The Tone Cycle

The rules are applied cyclically from left to right
within the limits of a phonological phrase. On the first
cycle, the first morpheme in the phonological phrase under-
goes a change, if that morpheme is changed by a rule, not
simply that it conditions a change. After all the rules
which can apply to the first morpheme have applied, they
apply to hhe second morpheme, etc., throughout the phono-
logical phrase. For example, Rule 2 applies on the first
eycle in derivation (15) since it is the first morpheme in
the phonological phrase and it is subject to change under the

influence of the following morpheme.

(15) (a) afti kiti-
(b)  aftf kiti (Rule 2)
nose animal

the animal's nose
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In derivation (14) above, saa 'new' became sia by Rule
1 and in the samé cycle became s&i by Rule 4. On the next
cycle Rule 1 applied again to change tadi 'give' into t&Si.
Since Rule 4 could apply before Rule 1 in the same cycle
thereby giving the wrong derivation (16), Rule 1 must be

ordered before Rule 4.

(16) (a) bitu saa tadi
(b) bitd shd tadi (Rule 4)
* (¢) biad s&3 tadi (Rule 1)
* (d) bitd sBi th8i (Rule 1)
board new give(pot.)

give (me) the new board

In the same way, Rule 4 could apply before Rule 2 in
the same cycle giving the wrong derivation (17). Therefore

Rule 2 must also be ordered before Rule 4.

(17) (a) %udd saa tabi
C(b)  BudL  sf%  ta¥i  (Rule 4)
* (e) Zusd séé tasi (Rule 2)
knife new give(pot.)

give (me) a new knife

No ordering restriction needs to be placed on Rule 1
with respect to Rule 3, given the requirement that if a rule
ean apply on a particular cycle it must apply. In derivation
(18) only Rule 1 can apply to nind 'ear of corn' to give

nini in (18 b). Now Rule 3 can apply to nini: to give nini
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in (18 c). Rules 1 and 3, therefore, are intrinsically
ordered, whereas Rules 1 and 4, as well as Rules 2 and 4,

are extrinsically ordered.

(18) (=2) ge%i tini nini
(b) se%1 tini nini (Rule 1)
(e) so%i tini nini (Rule 3)

eat(cont.) mouse ear-of-corn

the mouse is eating an ear of corn

Rule 1 is unordered with respect to Rule 2, since in
reference to a particular conditioner the two rules operate
on different cycles. Rule 2 applies on one cycle to provide
the exception to Rule 1, and on the next cycle Rule 1 can no
longer apply as it would have, had Rule 2 not already applied.

Rule 3 is unordered with respect to Rule 4, since these
two rules apply in different environments, Rule 3 applying
after low tones ¢ nd Rule 4 after high tones. Rule 2 and
Rule 3 are also unordered with respect to each other since
they apply to different morphemes, Rule 2 applying to high
tone norphcnes and Rule 3 to low tone ones.

211 of the pcesible combinations of the four rules
have now been considered showing that ordering restrictions

need to be placed only on Rules 1 and 2 with respect to
Rule 4.

A further restriction will be placed on
Tule 4. As it stands Rule 4 could apply to a

bisyllabic morpheme on one cycle to produce a high tone
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pattern and again to a second bisyllabic morpheme on the next
cycle to produce a second high tone pattern. If Rule 4 were

to apply twice in this way derivation (19) would wrorgly

result.
(19) (a) ‘%udf saa ta8i aité
(b) Zusd sdi ta8i dité (Rule 4)
(e) tudi sié t3E1 aité (Rule 1)
* (4) udi sbé t48Y dité (Rule 4)
* (e) fudi sié t451 dlté (Rule 1)
knife new give(cont.) uncle

the uncle gives (me) a new knife

The restriction on Rule 4 revised to prevent derivation
(19) and other similar ones is:
where the morpheme uhdergoing the change
is an adjective or verb in the con-

tinuative aspect which is preceded by a
morpheme which has not undergone this rule.

FOOTNOTES
1. ©Penoles Mixtec is spoken in the town of Santa Marfa
Penoles, which is located some 30 miles due west of the
city of Oaxaca, the capital of Oaxaca, Mexico. There are
approximately 2,000 speakers of this dialect and another
8000 speakers of rutually intelligible dialects spoken in

neighboring villages.

2. Although the tone rules are simple, the tone data gives
the impression of being extremely complex. The main 4iffi-

culty for the analyst is to arrive at a phonemicization of
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tone that makes possible a relativgly simple statement of
both morphophonemic and phonetic processes. Central to the
analysis is recognizing that in some environments an unmo-
dified low tone plus an unmodified high tone are on the

same pitch level, whether the two tones are in two different
morphemes or are within the same morpheme (rising sequences
within a morpheme being due to tone modification). Recog-
nizing this relationship between unmodified high and low
tones also results in a simple explanation of tone neutrali-
zation and terracing. The neutralization of high tone and
low tone is due to the fact that any number of unmodified
low tones followed by any number of unmodified high tones
within the same phonological phrase are actualized on the
same pitch. Tone terracing results from the fact that
alternating sequences of unmodified low and high tones are
actualized on successively lower pitch levels.

The analyst can easily be misled into positing three
level tone phonemes. Following a frame ending in a high
tone, one readily arrives at tke following tone patterns
(ignoring uncerteinties due to the absence of some com-
binations of two tones on two syllables): high high,
high mid, high low, mid high, low mid, low low and two
patterns with two tones on a single syllable low mid-low and
mid-high low. However, it can be shown that this analysis
leads to an unnecessarily complex statement of the tone

morphophonemics. It is much more advantageous to treat
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these patterns as involving the two tones high and low

and the modification or lack of modification of them.

High high, high low, and low low of a three tone system are
the same tone patterns without modification in & two tone
system. Mid high, mid-high low, mid high and low mid-low
are equated with high high, high low, low high and low low,
respectively, with modificetion accompanying the first tone
of each. The pattern high mid arises from the tone sequence
high low high.

Although Penoles Mixtec is susceptible to an analysis
involving the tones high and low and the modification or
lack of modification of them, it does not necessarily mean
that the other Mixtec languages are susceptible to the scme
kind of analysis. Most Mixtec languages have been analygcd
as having three tones (c.f. K. Pike, 1948; Mak, 1958;
Pankratz and E. Fike, 1967); Atatléhuca Mixtec has been

analyzed as having four tones (Mak, 1953).

3. The tonal feature [modify] is proposed by Nancy Woo
(1969). The feature is realized as a modification of the
pitch of the tone with which it is associated, and not in
a difference of intensity.

A modified high tone is manifested phonetically as a
short upward glide in the mid register and a modified low
tone as a level low tone, which is at level lower than all
unmodified low tones except those which occur phrase finzally
(where an unmodified low tone glides to an extra low pitch).

Both modified high tones and modified low tones effect a
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noticeable rise in pitch in following high tones, even
if separated by a long series of low tones.

A description of the phonetic processes is given in
Daly, "Phonetic Realization of Penoles Mixtec Tones" (in

preparation).

4. See Daly (1973) for a description of Penholes Mixtec

syntax.

5 The same rules generalized somewhat along with two

additional rules not discussed in this paper account for

sandhi in sequences which include the other two morpheme

types, monosyllabic and trisyllabic morphemes.

6. In the orthography employed here, the acute accent
mark represents high tone and the absence of this mark
represents low tone. The grave accent on the first
syllable of a morpheme represents tone modification and
the absence of the mark represents the absence of tone
modification.

The segmental phonemes are: voiceless stops p, t,
&, x, kw, ?; voiced stops mb, nd, n)j, ng, ngw; voiceless
fricatives f, s, §, h; voiced fricatives b, 4, ¥%; nasals
m, n, n; liquids 1, ¥; and vowels i, e, %, a, u, o,
Ifhere is also phonemic nasalization of vowels,
Te By convention, the feature specification [+modify]
conditioning the change in Rule 1 becomes [-modify] upon

application of the rule, and becomes [-modify] phrase

finally, where Rule 1 does not apply.
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8. Morphemes such as njusi, which condition a change in
a following morpheme, could just as well be marked with
a final glottal stop (represented formally by a feature
of glottal closure) since the glottal stop never occurs
morpheme finally but only morpheme medially in Penoles
Mixtec. Historically, tone modification in Penoles Mixtec
(PM) may have been conditioned by a morpheme-final glottal
stop, which still appears in Ayutla Mixtec (AM) (with a
glottal stop: AM ka°mi°l, PM kimI 'four'; AM kgsé°2,
PM kadd 'son-in-law'; without a glottal stop: AM tﬁBtuB,
PM tutd 'paper'; AM vé3°a3, PM b4°a 'good'.) The glottal
stop in Ayutla Mixtec is actualized when occurring phrase
finally, hut is deleted phrase medially after conditioning
a change in the tones of an immediately following morpheme.
See Pankratz and BE. Pike (1967) for their description of

this process.

9. A conditioner, but never a modifier, occurs on the
second syllable of bisyllabic morphemes in the lexicon
and in sandhi. A conditioner occurs in only three tone
patterns; it occurs commonly in the patterns high high and
low low and in one case in the pattern high low 54°%
'say'. No tone pattern occurs with both g basic modifier and
a basic conditioner.

Sometimes through the loss of a vowel (by a rule.which
applies after the tone rules discussed in this paper) a
modified tone is actualized on an.immediately preceding

syllable, resulting occasionally in two modified tones
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peing actualized on the adjacent vowels,e.g., kim{ k$°6-1
'my four bowls' becomes kiimi kd°6-1 by Rule 1 and sub-
sequently kimf k%°I. L closely related process has been
called regressive perturbation. A high tone occurs in
the morpheme -‘%u 'people' where it is never actualized.
The tone transfers to the immediately preceding syllable
as in kitf-%u 'the people's animal' which derives from
kiti-‘%u. If the high tone has become modified by Rule 1,
the tone with its modification is transferred to the
preceding syllable, e.g., ni®?i-"%2u 'the people will find'

becomes ni?{-"%u by Rule 1 and finally ni®i-%u.

10. The numerals kdmi 'four' and dd 'two', which
quantify the following nouns, appear in Table 3, rather
than nouns as in the previous two tables; there are no
high tone nouns like Wd, but all are like kimlI with

a basic conditioner.

1l. The ordering relationship between Rules 1 and 2 will
be discussed further in §2 below where it will be seen that
these two rules. as well as the next two rules to be
introduced, may retain the original order in which they

are introduced because of the manner in which the tone

cycle operates.

12. One exception to this rule has been encountered;
immediately following t4°j 'nothing' the rule does not
apply.

13. Verbs occur in three aspects. They are potential

(pot.), the basic form of the verb; continuative (cont.)
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the basic form of the verb modified tonally and in some
cases modified segmentally; and completive (comp.) the
morpheme ni- 'completive' plus the basic form of the verb
modified segmentally but not modified tonally (other than

by general rules of tone sandhi).

14. The restriutions placed on Rule 4 are expanded in §2.2.
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