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automatically obey the constraint that bars final voiced obstruents. For
example, the first word in Gulag Archipelago is pronounced with a final k.
This word is an acronym formed from the morphemes glavnoje 'main',
upravlenije 'control', and lager' 'camp'. Note that in the morpheme lager'
the g is followed by a vowel and hence never devoices to k. But when the
acronym is formed, the underlying [g], now being in final position,
changes tok. This demonstrates the open-endedness of the final-devoicing
constraint. A projective rule applying to any obstruent meeting the con­
textual requirements of the rule is necessary if the grammar is to predict
this facet of the linguistic behavior of speakers of Russian. Without such a
rule we would be claiming that it is entirely accidental that morphemes
ending in invariably voiced final obstruents are never added freely to the
Russian lexicon.

Related to this point is the important fact that if a Russian hears a
word that he has never encountered before used in a morphological
category in which the stem is followed by a case suffix, he is automatically
able to use the word correctly in the nonsuffixed form, even though this
form may have a different pronunciation, which he has never heard
before. For instance, suppose the Russian hears someone talking about a
new product: "Look at my new rub-y I"~ Our native speaker of Russian
might very well ask "What's e rup't": but he would never say rub. That is,
he would automatically change the voicing' feature in the stem-final
obstruent even though he has never, by hypothesis, heard the pronuncia­
tion rup before. This fact can be used to argue against another analysis
that might be given to these Russian nouns. In the beginning of our
discussion we observed that it is an idiosyncratic feature of each mor­
pheme whether or not its stem-final obstruent is pronounced voiced or
voiceless before a case suffix: compare trup-y 'corpses' with grob-y
'coffins'. We then selected the alternant appearing before the case suffix
as the underlying form of the stem and formulated a rule to generate the
non suffixed alternants like grop. On the other hand, it might be suggested
that we select the nonsuffixed forms like trup and grop as basic and
formulate a rule that voices obstruents before the following vowel of the
case suffix. Of course, this rule would have to be prevented from applying
so as to voice the final obstruents of the many morphemes like trup which
do not show the alternation. This might be accomplished by simply
including some extra, arbitrary piece of information in the lexical repre­
sentations of these morphemes to indicate that they are exceptions to the
voicing rule. But with this analysis it is a complete accident that there are
no word-final voiced obstruents in Russian. Further, this treatment has no
way of explaining why Russian speakers automatically know the correct
pronunciation of a nonsuffixed morpheme when they hear it in a suffixed

form. According to this analysis there is no predictable connection be­
tween the voicing character of a stem-final obstruent in the unsuffixed as
opposed to the suffixed form of a stem; Russian speakers must hear each
form before they can assign a correct pronunciation (voiced or voiceless)
to the final obstruent.

Having provided a number of arguments for the rule of final devoic­
ing, we will now consider how this rule interacts with several other
phonological rules of Russian. Examine the verbal forms in (5).

(5) Masc. Fern. Neuter Plural
Infinitive past past past past Gloss

pisat' pisal pisala pisalo pisali 'write'
viset' visel vise/a vlselo viseli 'hang'
govorit' govorlt govorila govorl!o govorili 'speak'
iitat' iiral iita!a cltalo citati 'read'
smotret' smortrel smotrela smotrelo smotreti 'look'

Masc. Fern. Neuter Plural Gloss
I sg: pres. past past past past

grebu grep grebla greb/o grebli 'row
skrebu skrep skrebla skrebto skrebfi .scrape

nesu nes nes!a neslo nesti 'carry
pasu pas pasta pasta pasti "herd"
tezu les fez/a Iezlo tezli 'crawl'
metu mel meta meto meli 'sweep
plelU pte! pie/a pleto pleli "plait'
obretu obret obrela obreto obreli 'find'
bredu brei brela brelo breli 'lounge
kradu kral krala kralo krall "steal"
tdadu klal klala klalo klali 'place'
peku pek pekla pekin peW 'bake"
seku sek sekla seklo seW 'thrash"
mogu mok mogla moglo mogll 'be able'
heregu berek bereg/a bereg!o beregli 'guard"

Inspection of the first group of verbs reveals several morphological prop­
erties. All the infinitive forms end in -I' (a palatalized dental stop), which
we take to be the infinitive suffix. The material preceding the infinitive
suffix is the verb stem. Hence, at the level of detail considered here, we
have the DRs 14Fpisa-t'4F/, 14Fvise-t'4F/, and so on. Examination of the
past tense forms shows that the verb stem is always followed by an -I,
which we may consider to be the past tense suffix. Furthermore, past
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3 This rule must be restricted to apply to just the past tense suffix since there is an
adjectival suffix -I that does not delete: kruk 'circle', krug-l, krug-I-a, etc., 'round',

folloWS and when a consonant immediately precedes. These two factors
governing the absence of I can be captured by the following rule, which
we shall calli-drop. 3

For the moment we shall assume that the device of rule ordering is made
available by the theory of grammar, and we will employ it freely in the
descriptions that follow. In Chapler 8 we provide an explicit discussion
and justification for this device.

Turning now to the alternation of dental stops with 0, recall that
some stems show a t or d before the I sg. present suffix (such as met-u
'sweep' and krad-u 'steal'), but an absence of this sound in all of the
past-tense forms (mel, mela , rnelo , meli; kral, krala, kralo , krali). Which

I-drop
FD

l#mog-l#1
#mog*
#mok*

I -----. 0/C_ *

*lez-l* /
*Iez*
*les*

l*greb-I#1
*greb#
*grep#

(7)

(6)

Given this rule, masculine past forms with underlying voiceless conson­
ants such as I #nes-I # I, and / *pek-I # I are mapped onto the correct
phonetic representations nes and pek in a straightforward manner. How­
ever, observe that for underlying representations like I #greb-I # I,
/*lez-I*I, and !#mog-I*! the stem-final voiced obstruents come to
stand in word-final position-the context for FD----<>nly as a result of the
application of I-drop. Hence, in order to devoice the stem-final conson­
ants of these forms by FD, we must perrnit FD to apply not only to
obstruents that appear immediately before * in the DR-as in such nouns
as !#xleb#I and I#sad#I-but also to obstruents that come to stand in
word-final position as a result of the application of I-drop. Exactly how
this is to be accomplished is the subject of much current theoretical
debate. At this point we shall simply introduce the device that has tra­
ditionally been employed in generative phonology to accomplish this task.
We shall say that an ordering relation may be imposed on pairs of
phonological rules. This permits a given phonological rule to apply to a
structure created by some other phonological rule. Hence, in the present
case we shall say that there is an ordering restriction in the grammar of
Russian such that FD applies only after I-drop has had a chance to apply.
Given such an ordering restriction, we now have derivations like the
following, which show how the DR is converted into the PR for the
masculine past forms of 'row', 'crawl', and 'be able'.

tense verbal forms in Russian show gender and number agreement with
the subject of the sentence. The agreement is in the form of a suffix that is
affixed after the past tense marker -1-. The agreement suffix is -a if the
subject is feminine singular, -a if the subject is neuter singular, and -i if the
subject is plural. A masculine singular subject requires a form of the verb
that lacks any overt suffix. Hence, we have URs like I #pisa-l # / for the
masc. sg., /#pisa-I-a# I for the fern. sg., I#pisa-l-o# I forthe neut. sg.,
and I #pisa-I-i # I for the pI.

Inspection of the second group of verbs in (5) reveals three alterna­
tions. First, some stems show a voicing alternation in their final consonant
such that a voiceless obstruent shows up in the masculine past, while the
corresponding voiced obstruent appears elsewhere (as in the case of
greb-[grep , lez-lies, mag- [mok); other stems show a final voiceless
obstruent in all forms (such as nes , pek). Second, there is an alternation
between the presence and the absence of the past tense suffix -1-. In
particular, this suffix is absent in some forms in the masculine past (e.g.,
grep, les, nes, mok ,), while for others it is pronounced-all forms of the
first group and mel through klal in the second. Finally, this latter group of
stems shows a dental stop before the I sg. present suffix -u but not in any
of the past tense forms.

Having isolated the alternations, we now proceed to determine
whether they are idiosyncratic variations peculiar to individual mor­
phemes or whether there is some generalization to account for the ob­
served alternations by means of phonological rules. With regard to the
voicing alternation, it is evident on the basis of forms like nesu and lezu
that it is impossible to predict whether or not the stem-final obstruent is
voiced or voiceless in the present tense form or in the feminine, neuter,
and plural past tense forms. Hence, the voicing character of the stem-final
obstruent is idiosyncratic information that must be memorized as part of
the lexical representation of each stem. The question then is whether
alternants like grep, les, and mok must also be memorized as idiosyncratic
variants. Clearly, this is not the case, especially in view of our discussion
of the voicing alternation in nouns. The fact that stems with underlying
final voiced obstruents like Igreb/, Ilez/, and Imogl show voiceless
ones in the masculine past is automatically predicted by FD, since these
obstruents stand at the end of the word. Hence, the voiceless alternants
must not be listed in the lexicon since they follow from the FD rule
already in the grammar.

Turning to the alternation of I with 0, we once again ask whether the
absence of I in some of the masculine past forms is an idiosyncratic.
property of particular stems or whether it follows from some independent
property that these stems share in common. The data reveal that I fails to
appear when both of the following conditions are satisfied: when no suffix
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4 Thi~ rule must aJso be restricted to apply only in the environment of the past tense
suffix -I, since dental stops remain before I internal [0 a morpheme (d/ato 'chisel') as well as
b~f~re other ~uffixesconsisting of I (met-t-a 'broom"; odut-I 'swollen, bloated"; pod-l 'mean.
vile). See Lightner (1972) for discussion.

alternant, then, is basic? If the alternant with the stop present is selected
as the UR, we require a rule of deletion. But if the 0 alternant is basic, we
require a rule inserting dental stops. Examining the latter alternative first
we observe that although we could formulate a rule inserting a dental stop
between vowels (the insertion of consonants to break up vowel clusters is
quite common, but a dental stop is not the type of consonant that is
usually inserted), there is no way to predict whether the consonant will be
voiced d or voiceless t; compare the near minimal pair bredu with obretu .
Hence, if the insertion analysis is to be maintained, it would be necessary
to associate some extra arbitrary piece of information with each stem
telling whether the inserted dental stop is to be voiced or voiceless. But
this suggests that the initial hypothesis that the insertion of the dental stop
IS predictable was wrong. Rather, it appears that whether or not a stem
ends in a I or a d before the -u suffix is an idiosyncratic property of the
lexical representation.

There is another reason for rejecting the insertion analysis. If stems
of such shapes as me- and kra- were set up as basic, we would be creating
an odd gap in the inventory of basic stem shapes. There would be stems
ending in labial consonants (greb-, skreb-), in velars (mog-, pek-s, and
dental fricatives (nes-, lez-), but none in dental stops, despite the fact that
dental stops are basic sounds in Russian and occur in other positions (for
example, stem initially). Furthermore, it would just happen to be the case
that the consonants that get inserted before the -u suffix are dental stops.
precisely the sounds that would be absent from stem-final position in the
proposed URs. The point here is that typically the distribution of sounds
is fairly symmetrical in underlying representations, and a skewed distribu­
tion in phonetic representations is characteristically the result of the
application of some rule (e.g., in Russian there are no voiced obstruents at
the end of a word in phonetic representation because of the rule of final
devoicing),

Given that the dental stops are part of the lexical representations, we
must now determine if there is any rule that will produce the 0 alternants.
Since the dental stops do not appear in the past tense, and since the past
tense is marked by the suffix -I immediately following the verb stem, a rule
deletmg dental stops before -I suggests itself.' We will refer to this rule as
dental stop deletion (OSO).

We must now determine if this rule is crucially ordered with respect to
any of the other rules we have developed. Recall that I-drop was formu­
lated to drop I in the context C__#. Thus, given the proposed formula­
tions of the two rules, both are in competition with one another with
respect to such URs as I#met-I#I and I#krad-I#j. If I-drop applies,
the conditioning factor for the deletion of the dental stops would be
removed and I#met# 1 and l#krad#1 (ultimately krat by FO) would be
derived instead of the correct forms mel and kral. But if DSD applies to
the DR first to obtain I#me-l# 1 and I#kra-I# I, I-drop will no longer be
applicable, resulting in the correct PRs. Thus, we shall enter into the
grammar of Russian the ordering restriction that OSO precedes I-drop,
ensuring that in any derivation DSD must be tried to be applied before

I-drop is.
The verb 'grow' (rostu, ros , rosla , roslo , rosli) independently moti­

vates the ordering of DSO before I-drop. As with the other verbs in (5),
the correct UR is to be identified with the alternant appearing in the
present tense. Given the rules and ordering restrictions already in the
grammar, the derivations for rostu, ros , and rosla proceed as follows:
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OSD
I-drop
FD

1#rost-I-a*1
ros-l-a

I*rost-I#I
ros-l
ros

l#rost-u#1

Recall that DSO was ordered before I-drop to guarantee that in forms such
as I#met-I*I the t deletes instead of the I. But if a consonant precedes
the stem-final dental stop in the DR, then upon deletion of the dental stop
by DSD this consonant will come to stand immediately before the -I. If it
is true that I-drop applies after DSD, the I should delete in the masculine
past of such forms. The fact that I#ros-I* 1 from I*rost-I#I changes to
l#ros*1 shows that the decision to order DSD before I-drop was a
correct one.

All of the data in (5) are now accounted for by the three rules we have
postulated (final devoicing, I-drop, and dental stop deletion) and the two
ordering restrictions (dental stop deletion precedes I-drop and I-drop
precedes final devoicing).

In the remainder of this chapter we will examine some additional
analyses of various phonological alternations. In general, the goal of
analysis is to distinguish idiosyncratic from regular alternations, express­
ing the regular ones in terms of phonological rules that, when applied to
the UR, yield the various phonetic alternants. The task of analyzing an
alternation can be broken down into roughly three steps.

First, a preliminary morphological analysis of the data is necessary in

(9)

",( ..•.. , ..-

[ stoP ] ----> 0/-1
dental
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(8)



5 We speak here only of the simplest case where a single rule derives y from a basicx. In
more complex cases, two or more rules might be involved, with x being transformed into
some other sound(s) before ending up, ultimately, as y.

order to identify the various alternants of a single morpheme. Typically,
this involves segmenting the words (or phrases) of the utterance into their
constituent parts: roots or stems, and prefixes, suffixes, or infixes. Some­
times at this stage of analysis a sound or sound sequence may appear
between two morphemes, and there is no way to tell whether it is part of
the preceding or of the following morpheme. Both possibilities must be
left open to be decided upon as the analysis progresses.

Second, the various alternants that a morpheme exhibits are grouped
together and examined to see whether there is a pattern to the alterna­
tions; that is, are the differing shapes assumed by morpheme A paralleled
by the same or similar differences for morphemes B, C, D, and so on? If
so, what principle(s) underlies this pattern of alternation? Although it is
impossible to state any procedures that will guarantee discovery of the
principles underlying the alternations in morpheme shape, one can be
guided by the fact that alternations characteristically involve natural
classes of sounds (obstruents, high vowels, velar consonants, and so on).
Furthermore, the contexts in which the alternations occur are usually
expressible in the terms of natural classes (after a vowel, next to a labial
consonant, before a high vowel, and so on) or particular positions in the
word or phrase (at the end of a phrase, at the beginning of a word, in the
second syllable from the end of a word, and so on).

Having determined that the sound or sound class x alternates with the
sound or sound class y so that x appears in the context(s) a while y
appears in the context(s) b , the third step involves setting up the UR for
the alternation and stating the rule(s) that will produce the correct phone­
tic shapes. Here, four choices are theoretically possible: First, we may set
up x as basic and formulate a rule converting x to y in the context b;5
second, we may take y as basic and postulate a rule taking y to x in the
context a; third, both phonetic variants x and y may come from some
different underlying sound z by way of a rule converting z to x in the
context a, and a rule taking z to y in context b; four, x and y may both be
included in the UR, with rules that will delete y in environment a and x in
environment b. The choice among these four alternatives is made on the
basis of a number of considerations. Two of the most important are the
criterion of phonological predictability and the naturalness (plausibility)
of the rules.

The predictability criterion covers cases like the following: Suppose
that we find some xs in context a that alternate with y in context b , but in
addition there are a substantial number of other xs that do not alternate,

mooning x in both of the contexts a and b. In such a situation we could
not set up x as underlying and have a rule converting basic x to y in the
~ontext b, because there would be no way to distinguish the xs that
alternate with y from those that do not. By the cntenon of phonologl~al

redictability we are forced to see ify can be selected as underlying, WIth
p rule taking underlying y to x in the context a. This will be possible ifa . .
there are no ys that occur in both the contexts a and b. Recall the vorcmg
alternation in Russian, for example. Some ts alternated with d (sat [sadu ,
for instance), but a significant number did not (evet [cvetu , for instan~e).

In order to predict the alternation between t and d on purely phonological
grounds, we had to select the voiced sound as basic. Given an underlying
voiced obstruent, it was possible to predict when devoicing would
occur-namely, in final position. There are no voiced obstruents in
word-final position in Russian. Had we taken the voiceless sound to be
basic, it would not have been possible to predict on phonological grounds
when voicing would occur: A morpheme like sat has a voiced consonant
before a case suffix, but evet does not. This difference in behavior of
morphemes is not correlated with any other phonological facts. .

In some cases it will not be possible to have a general rule taking
basic xs to y because of the existence of nonalternating xs, or a rule taking
basic ys to x because of nonalternating ys. In such situations one can
sometimes motivate an underlying z for the x-y alternation which will be
converted tox andy in the appropriate environments. (Nonalternatingxs
and nonalternating ys would then be regarded as coming from basic xs and
basic ys, respectively; only those forms where x and y alternate would be
derived from z.) Often, however, such an analysis can not be motivated;
ifo such a case, the alternation between x and y must be regarded as being
the result of a rule that is restricted in its application. A speaker must
learn not just the rule but also which lexical items are subject to the rule.
We will refer to such rules as being lexically determined, as opposed to
rules that need only refer to the phonological or syntactic environment in
which a sound appears and not to the particular lexical item involved.

Many times one will find an alternation between x and y where there
are no invariant xs in the contexts a and b, but no invariant ys in these
contexts either. The predictability criterion is therefore inapplicable. In
such cases the choice between taking x or y as basic can usually be
determined by the relative naturalness of the corresponding rules x --> y
versus y --> x. If changingxs to y in the environment b represents a more
expected process phonetically than does changing y s to x in the environ­
ment a, then the former analysis is preferred.

In the majority of cases where the predictability criterion is applica­
ble, the associated rule(s) will be natural as well. But it is possible to find
cases where predictability considerations and naturalness considerations
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Chamorro

The next set of data we shall discuss comes from Chamorro, a
language spoken on Guam (Topping 1968). The following vowels are to be
found in phonetic representations in this language.

are in conflict. The resolution of such a conflict must be made by either
weighting one of the criteria more heavily or by bringing additional factors
to bear. The question of how to weight the various criteria used in
selecting a phonological analysis remains one of the most important
problems confronting contemporary phonological theory. Clear answers
are not yet in view. For some discussion of the matter see Chapter 5 and
Zwicky (1975).

After the UR has been determined and the phonological rule formu­
lated, the final step in the analysis is to see if the rule must be ordered with
respect to any other rules in the grammar. In the simplest cases this can be
determined by locating a form in whose derivation two rules, A and B,
interact. If the rules when applied in the order A-B produce the correct
output, while the opposite order yields the wrong output, then it is
necessary to place an ordering restriction on the rules to the effect that A
must always have a chance to apply before B. If the same output is
obtained regardless of the order in which the two rules are applied, no
ordering restriction is needed and the two rules are said to be unordered.

Needless to say, these four steps are not to be interpreted as rigid
procedures of analysis that must always be followed in order. In fact, this
is often impossible, because a decision at one step may materially affect
the choice made at another step. For instance, the way in which a
particular rule is formulated often depends on its ordering relationship to
the other rules. These steps are merely intended to make explicit the kinds
of questions that arise in the course of the analysis of an alternation. In
other words, the analysis of any phonological alternation will implicitly
take a stand on the morphological structure of the words involved, on the
identification of allomorphs, on the underlying and the derived forms of
the morpheme, on the rule or rules relating the underlying form to the
derived phonetic alternants, and on the potential interactions of these
rules with other rules in the grammar.

(11) gwihsn 'fish' i gwihen 'the fish'
gum» 'house' i gima 'the house'
uinu? 'to know' en tinu? 'you know'
hulo? 'up' san hilt)? 'upward'
pecu 'chest' i pecu "the chest'
t6mu 'knee' 1 (emu 'the knee'
otdut 'ant' mi etdut 'Iots of ants
aksu? 'hill' gi eksu? ,at the hill'
lah) 'male' i ldh: 'the male'
t6gu 'north' san liigu 'toward north'

The vowels I and u are described by Topping as being intermediate
between i and e and between u and 0, respectively. Furthermore, they
only occur unstressed. As we shall see, this fact is of significance in
describing the phonological sIructure of these vowels. But before getting
to this point, let us examine the following data.

The forms in the left-hand column show a contrast between front and back
vowels in the initial syllable of the root, while in the right-hand column
this contrast is neutralized-only front vowels appear in the initial syllable
of the root. By the principle of phonological predictability we are natur­
ally led to set up as basic the vocalism appearing in the first column and
have a rule that will front the root-initial vowel when preceded by various
particles such as i , en, and siin . Furthermore, all of these particles contain
front vowels, so this vowel-fronting process can be viewed as an as­
similatory phenomenon. Finally, this rule must be restricted to apply only
to the first vowel of the root; it does not apply to vowels in the second
syllable tpeco, not peer). Since we have not yet developed the notation to
refer to syntactic positions like "the first vowel of a root," we shall not
formalize the rule here, but merely state it in prose:

(12) Vowel fronting: Specify Ihe first vowel of a root as having the fea­
tures front and nonround when the first vowel to the
left of it is a front vowel.

With the vowel-fronting process analyzed, we can now discuss the
phonology of the I, u, and a vowels. Toward this end, examine the
following data:

(13) diigl 'to lie' i dinsgihu 'my lie'
gods 'to tie' i gintdehu 'my thing tied'
dagu 'yam' i dsguhu 'my yam
pecu 'chest' i p tcohu 'my chest'a

u

u

oe

ii

(10)
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gwihen 'fish' i gWlhlinhu ' my fish'
pigwa? 'betel nut' i ptgwarhu 'my betel nut'

Morphologically, these forms contain the definite particle i plus the pos­
sessive suffix -hu 'my'. In addition, the nominals derived from the verbs
'lie' and 'tie' contain an infix -in- that appears immediately after the first
consonant of the root: d-in-sgi-hu and g-in-ide-hu . Subtracting these
particles and affixes, we find the following system of alternation.

(14) dagl gadl ddg u pecu gwihen pigws?
dsgi gid« dagu ptco gwthdn plgwa?

The first thing to be observed is that each of the "reduced" vowels I, U,
and a alternates with a pair of "full" vowels:

[I,;;J---+ I, [1i,oJ -----> u, [ii,il] __ "

Tonkawa 65

vowel will be reduced by Rule (17). (In our informal statement of this rule
Vis a cover symbol for unstressed vowels.)

(17)

According to Topping the vowels of the affixes and particles carry a
secondary stress. Given that the reduction rule (17) is limited to un­
stressed vowels, the failure of these vowels to reduce is explained. Rule
(17) must be ordered after the stress rule (16) since the latter introduces
the contrast between stressed and unstressed vowels. Forms like i doguhu
'my yam' indicate that reduction is ordered after vowel fronting (12). If
reduction applied first to convert Ii dagii-hu/ to Ii dogu-hu/, subsequent
application of (12) would convert the schwa to a front vowel. Rather, we
must first send a to Ii by (12) and then apply reduction. The following
derivations fordagl, i dinegihu , dag o , and i dsguhu show how these rules
work (the grave accent indicates secondary stress).a

-u
u

-I

(15)

6 Co indicates zero or more consonants.

picnano?
wepcenano?

'he cuts it'
'he cuts them'

picno?
wepceno?

It should be noted that the underlying forms we have posited for the
root morphemes in the Chamorro data are more abstract than those
posited in the analysis of Russian data. In the latter case the UR of a
morpheme was always identical with one of its phonetic realizations. This
is not possible in Chamorro since one of the two root vowels is always
unstressed and hence reduced. Nevertheless, it is necessary to posit these
abstract DRs to give a general account of the alternations in the language.

Tonkawa

Tonkawa, an American Indian language once spoken in Texas, pre­
sents a more striking instance of the need for relatively abstract underlying
forms; additionally, it is a good illustration of how a small set of natural
rules can illuminate a large degree of variation in the phonetic realization
of morphemes. All of the data in the following discussion have been taken
from Hoijer (1933, 1949).

To begin with, examine the data in the following four paradigms:

(18) !*diigi*! I=#=i d-in-agi-hu=tF1 !#<lagu*! !*i dagu-hU*!
------~------~--- l diigu-hu Fronting

dag; id-in-iigi-hii dagu i diigu-hu Stress
dagl i d-in-sgi-his diIgu t diJgu-hiJ Reduction

(19)

iioe

(16)

In addition, this alternation is conditioned by stress: if the root vowel is
stressed, it is a full vowel; if it is unstressed, we find a reduced vowel.
Finally, notice that the stress alternates between the first and second root
vowels. However, in each case it is true that the stress appears on. the
next-to-last (penultimate) vowel of the word. The stress is thus predicta­
ble by the following rule:

Stress assignment V -----> Vj__CoVCo#o

The problem, of course, is to decide on an analysis for the alternation
between the full and reduced vowels. Clearly, if we take the reduced
vowels I, u, and a as basic, it would be impossible to predict what
corresponding full vowel they will show up as when the.stres.s IS placed on
them. Consequently, if this alternation is to be descnbed In terms of a
general phonological rule, we must take the unreduced vocalism that
shows up under stress as basic. This step must be taken for both the first
and the second root vowels because-both appear as ambiguous reduced
vowel when unstressed.

By this reasoning the underlying representations for the root mo~­

phemes will be jdiigil 'lie', Igodel 'tie', /dagu/ 'yam', jpecoj 'chest,
Igwihiinl 'fish', and /pigwa? j 'betel nut'. After the stress has been
positioned on either one of the root vowels, the other unstressed root

:11



(23) picn plena notx notxo
peen peena ntox ntoxo

netl netle naxc naxce
ntal ntale nxac Il.race

The forms in the second column are progressive forms of the correspond­
ing verbs in the first column, Thus, picnano? means 'he is cutting it', On
the basis of the above data it is possible to isolate the sequence -o? as
suffixal material associated with third person singular present indicative
verbs, though it is not possible to tell whether -o? consists of one mor­
pheme or more. The 3 pI. pronominal object is indicated by the prefix we­
and the I sg. object by the prefix ke-. The 3 sg. object is unmarked.
Finally, the progressive morpheme is realized as a suffix -n- and appears
between the verb stem and the suffix -o? By taking away the prefixes and
suffixes, we are left with various realizations of the verb-stem mor­
phemes.
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Y -----> 0/_V

Y -----> 0/-#

v -----> 0/#CYC_

(24)

(25)

(26)

tic information that must be memorized as part of the lexical representa­
tion of each verb stem. This reasoning implies the following underlying
stem shapes: /picena/, /notoxo,', /netale.Z, and /naxacej.

What are the rules that account for the varying realizations of these
stems? First observe that the progressive form of the verb shows the
underlying stem-final vowel before -n , while this vowel is absent before
the suffix -o? Since this suffix begins with a vowel, the alternation can be
accounted for by a truncation rule that deletes the first of two successive
vowels.

The truncation rule permits the nonprogressive stem alternants to be
derived from the stem shapes that appear before the progressive suffix.
The problem now is to reduce to rule the varying realizations of the stem in
the prefixed and unprefixed forms. Observe that in the unprefixed forms
the second stem vowel is absent, while in the prefixed forms the first stem
vowel is missing. Since the prefixes are of the shape CY, the following
generalization may be extracted: in both prefixed and unprefixed forms the
second vowel of the word is absent. These alternations may thus be
accounted for by the rule of vowel elision stated in (25).

The nouns picen and notox pose a further problem of analysis. Recall that
elision was formulated to delete the second vowel of a word. This rule
must be revised so that it does not apply in the nouns. If we require that
the elided vowel occupy a medial syllable in the word, the version of
elision stated as (27) will produce the correct forms, provided that it is
ordered after apocope.

The rules of truncation and elision thus permit all four stem shapes in (23)
to be derived from a single UR.

In Tonkawa a number of verb roots function as nouns when they are
unaffixed. Such is the case with the roots 'cut' and 'hoe' which appear as
the nouns picen and notox. Since these roots derive from /picena/ and
/notoxo/ we must invoke a rule to delete the stem final vowels in the
nominal forms. Since the deletion of a vowel at the end of a word is a
natural rule found in many languages, postulation of the following rule of
apocope will account satisfactorily for these forms:

FIAL",

kepcenano?

notxono?
wentoxono?
kentoxono?

netleno?
wentaleno?
kentaleno?

naxceno?
wenxaceno?
kenxaceno?

'he cuts me'
'castrated one, steer'

'he hoes it'
'he hoes them'
'he hoes me'
'hoe'

'he licks it'
'he licks them'
'he licks me'

'he makes it a fire'
'he makes them a fire'
'he makes me a fire'

netlo?
wentalo?
kentalo?

naxco?

wenxaco?
kenxaco?

kepceno ?

picen

notxo?
wentoxo?
kentoxo?
notox

Alternations

(20)

(21)

(22)
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Examination of these alternants reveals three points: First, each stem
consists of three invariant consonants and three vowels that sometimes
appear and sometimes are absent. Second, it does not appear possible to
predict which particular vowel will appear with which particular stem.
Thus, 'cut' has i between the first two stem consonants in the unprefixed
forms, while 'hoe' has ano, 'lick' ane, and 'make a fire' ana. In prefixed
forms we find between the second and third stem consonants an e as­
sociated with 'cut', an 0 with 'hoe', and an a with the other two. Finally,
in the progressive paradigm 'cut' exhibits an a before the on, 'hoe' an 0,

and the remaining two an e. Thus, each verb stem consists of three
particular consonants and three particular vowels; all of this is idiosyncra-



By isolating the prefixes and suffixes it is easy to see that we are dealing
with stems of the basic shape Ipile/, Icane/, and llOpo/. These differ
from the stems already examined in that they are di- instead of trisyllabic.
Note that the rule of truncation correctly predicts that the stem-final
vowels are not pronounced before the -a? suffix. However, elision pre­
dicts that a UR like l*pile-n-o?*1 should come out as the incorrect
pllno? by deletion of the e , since it is the second vowel of the word and not
the final vowel of the word. Thus, the rule must be revised again. It will
not be sufficient to limit elision to three-syllable stems, since it does apply
to disyllabic stems when they appear prefixed-wepla?, keplo? , and so
on. This suggests that the proper restriction is that the second vowel of
the word elides as long as it is not the final vowel of the stem. With this
formulation the rule will apply in the derivation of I *we-pile-o? * I but
fail to apply in I *pile-n-o? * I-the desired result. But in order to ensure
that in a prefixed nonprogressive form like I*we-pile-o? * I the I stem
vowel is elided to give weplo? , we must order this latest version of elision
before truncation. If truncation came first, the I would become the last
vowel of the stem and hence escape elision. Since we are replacing the
restriction "not the final vowel of the word" with the restriction "not the
final vowel of the stem", we must go back to the derived nominals like
picen to see if the correct forms are produced. If we retain the restriction
that elision must apply after apocope, then when I *picena* I has its final

pi/a? 'he rolls it' pileno?
weplo? 'he rolls them' wepleno? (32)
keplo? 'he rolls me' kepleno?

eano? 'he leaves it' caneno?
(33)wecno? 'he leaves them' wecneno?

kecno? 'he leaves me' kecneno?

tapa? 'he cuts it' topono? (34)
wetpo? 'he cuts them' wetpono?
ketpo? 'he cuts me' ketpono?
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yacxeno?
weicoxeno?
keicoxeno?

yaxano?
weixano?
keixano?

yakwano?
weikawano?
keikawano?

yauvano?
weiweyano?
keiweyano?

'he bakes it'
'he bakes them'
'he bakes me'

'he eats it'
'he eats them'
'he eats me'

'he spurs it'
'he spurs them'
'he spurs me'
'spurs'

'he plants it'
'he plants them'
'he plants me'
'field'

yacxo?
weicoxo?
keicoxo?

yaxo?
weixo?
keixo?
yakwo?
weikawo?
keikawo?
yakau

yauyo?
weiweyo?
keiweyo?
yawei

Examination of the first two paradigms suggests that we are dealing with
stems that have the underlying shapes Iyacoxel or liacoxel and Iyaxal
or liaxa/. As far as the presence versus absence of their stem vowels is
concerned, these stems behave exactly like the tri- and disyllabic stems
examined earlier. The only difference is that the initial sound of the stem
varies between y when a vowel follows and i when no vowel follows. The
question is, then: Which is basic? If it is y, we require a rule turning y to I
when a consonant follows; if I, then a rule taking this vowel to Its
corresponding glide when in position before a vowel. Both of t?ese rules
are very natural processes. Thus, without considering evidence internal to
Tonkawa, there is no reason to prefer one over the other. EVIdence
internal to Tonkawa strongly favors choosing y as underlying. If i were
basic, we would be creating underlying vowel sequences internal to a
morpheme-something that otherwise does not occur in the languag~.

Second, aside from these stems, all other stems in Tonkawa clearly begin
with a consonant. Finally, if a stem shape such as liacoxel were set up,
we would have to drastically revise the elision rule, since it treats the a
and a as if they were the first and second stem vowels.

(35)

owel deleted, the e becomes the final vowel of the stem and hence
;scapes the latest version of elision to yield the correct picen . . .

To recapitulate, we have learned two things from the disyllabic
stems. First, elision must be restricted so that it elides the second v?wel
fthe word so long as it is not the final vowel of the stem. Second, elision
~ust be ordered before truncation. Hence, in conjunction with th~ earlier
established ordering of apocope before elision, we have the following rule
order: apocope-elision-truncation.

We shall consider a final set of Tonkawa data:

Apocope
Elision (27)
Truncation

l*picena*1
pian

we-pcena-o?
we-peen-a?

;*we-picena-o?*/

picna-ov
picn-o?

v -----> 0/*CVC_cv

Alternations

/=#:picena-o?:#: /

Examine the following additional data from Tonkawa:

The derivations in (28) illustrate how the proposed analysis works.

(30)

(31)

(29)
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(28)

(27)

I,
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To show how these rules work we give derivations ofyauyao?, weiweyo?,
and yawei:

(37) I:#:yaweya-o?:#:; I*we-yaweya-o?:#: / l'haweya"l
___nh________ __ ___.h__u_n___ :#:yawey# Apocope

#:yawya-o?# # we-yweya-o> # Elision
:#:yawy-o?:#: #we-ywey-o?:#: Truncation
:#:yauy-o?* :jj::we-iwey-o?# #yawei:#: Vocalization

All of these facts suggest that the glide y should be considered basic
and that we formulate a rule to vocalize y to i when it comes to stand
before a consonant as a result of elision. Inspection of the paradigms for
'plant" in (35) shows that u and ware related in the same way as i and y.
The UR of the stem for 'plant' is Iyaweya/, and upon elision of the medial
vowel in an unprefixed form the w comes to stand before a consonant and
is thus vocalized to u , as in yauyo? from I*yaweya-o?*;' Examination
of the nominal forms yawei 'field' and yakau 'spurs' from I*yaweya*1
and l*yakawa*1 shows that the glides also vocalize when they come to
stand at the end of the word as a result of apocope. All these considera­
tions imply a vocalization rule ordered after apocope and elision.

sume that it derives from underlying -w. But this implies that apocope
must precede vocalization. If it did not, the vocalized -u, being a vowel.
would delete in final position by apocope. Once again one could limit
apocope to just nonhigh vowels, but apocopation rules are not normally
restricted in this manner, and the failure of high vowels to delete word­
finally is best explained by their consonantal origin in Tonkawa.

Tonkawa provides a rather striking illustration of how a complex set
of alternations can be accounted for by a small set of simple phonological
rules. However, this is only possible if the UR for morphemes is permit­
ted to be rather abstract in the sense that the UR need not be identical
with any of its surface phonetic alternants. Because of the elision and
apocope rules, the vowels of a three-syllable stem CVCVCV- will never
appear together in a single-surface alternant. If the stem is unprefixed and
used as a verb, the second vowel will be elided, while in prefixed forms
the first will be. If the stem is used as a noun, the final vowel will be
apocopated. But as we have seen, which particular vowel appears in the
stem is unpredictable, idiosyncratic information that must appear in the
lexical representation. Also, the analysis we have given is possible only if
the rules are permitted to interact with one another in an intricate fashion
that can be described by ruling ordering. This interaction is summarized in
the following diagram, where a line connecting two rules represents an
ordering restriction such that a rule higher in the list must be tried before
one lower in the list.

[y, w] -----> [i, U]/-l ~ )(36)

I. Lamba (Doke 1938). Provide a phonological analysis of these data by first analyzing
the words into their constituent morphemes. Identify the alternating phonetic shapes
of each morpheme. Propose a unique DR for each morpheme and slate the rules that
will convert the DR for each word into its corresponding PRo Must an ordering
restriction be placed on any of the rules? Show how your analysis works by provid­
ing derivations for fisika, kaseka, and menena. (In these data the palatal nasal is
transcribed as h , and the final a of all words is a verbal suffix).

I

There are a couple of additional ordering relations with respect to
vocalization that should be mentioned. First, vocalization must be or­
dered after truncation, since the former rule can create a sequence of
vowels that are potential inputs to the latter rule. Thus, if vocalization
applied first, a form like yawei from l*yaweya*1 would incorrectly
undergo truncation and lose the e vowel. A possible alternative to incor­
porating this ordering relation-truncation precedes vocalization-into
the grammar would be to restrict the truncation rule so that it only deletes
a vowel before a nonhigh vowel. Vowel-truncation rules are not normally
restricted in this fashion, however, and since i and u derive from underly­
ing consonants in Tonkawa anyway, it seems more appropriate to attrib­
ute their failure to truncate a preceding vowel to their consonantal origin.
Ordering truncation before vocalization claims precisely this, since at the
point where truncation applies, the glides to be vocalized are consonants.
Finally, imperative forms like pileu 'roll it!', yakwau 'spur it!', and yauyeu
'plant it!' provide an additional reason for ordering apocope before voc­
alization. In order to explain why the final -u imperative marker fails to
apocopate (and also fails to truncate the preceding vowel) we must as-

(38)

Exercises

LPocope

CElision

CTrunca:l
vocali~:i-onJ


