Phonological Sketches

In this chapter we illustrate how the concepts and principles intro-
duced in the previous chapters are applied to the analysis of selected
aspects of the phonological structure of four widely divergent languages.
Primary consideration is given to the motivation of underlying repre-
sentations and the interrelationships between the rules. Details of rule
formalism are largely ignored. These sketches illustrate the characteristic
problems the phonologist encounters in actual descriptive practice. We
shall repeatedly refer to various aspects of these analyses in later chapters
which deal with more theoretical issues. ‘

The Yawelmani Dialect of Yokuts |

In this section the morphophonemics of the verbal system of the
Yawelmani dialect of Yokuts (an American Indian language of California)
will be examined in some detail. The phonological rules that specify the
phonetic shape of Yawelmani verbal words are also- operative in the
nominal system, but since the nouns provide little additional insight into
the workings of Yawelmani phonology, we shall \ignore them in our
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discussion. The data discussed her.e are taken ffom Srafnleydlfl:\lzr:?(:\dz
(1944) description. An carly generative treatment1s to be ;)Uf] rt) Ruroda
(1967). Various theoretical aspects of Yawelmani pl'mm?jo&,y ha e beer
discussed by Kisseberth (1969, 1970). l_t shoukll bet pomti ‘outit -dl %eq‘of
of the forms cited in this section. nor in prevrf)u.s gener afwc; ana ly ,Ub-
Yawelmani, are actually attested in Newman s gram'rﬁazi}t e onry fom-
tished source on the language. All nonattestgd f\?l"mf‘i are, fovﬁve\feth.‘lt m
pletely parallel in behavior and patterns of nitem‘atmn to (t;-;l r::ran‘s‘c;ip-
amply attested in Newman's description. Finally. a note on he tra imted
tion is in order. The voiced stop letter§ (b.d.etc.) représen r' ;; S;and
voiceless lax consori;anls\‘ while the voiceless stop letters (:o . té e ‘ct.e stand
for tense. voiceless, aspirated consonants. A raised cpr(nn:n? in ;’ca si ﬁz v
talization. while a dot under a Iette‘r indicates an apical a Yeo dl‘: p(:i "
articulation. Finally, for Ntypograph:cal convenience, the short and tong
open mid vowels {e] and [o] are represented as ¢ and o.

VOWEL HARMONY

Almost without exception. suffixes in Yawelmani have varying pro-
nunciations involving an altematior} betw.een non-round ancil rounc:](\]/zv;)
els. To begin with. just alternations mvol.vmg t!le short vowels i /u (:) lalo
will be examined. Take the non-future (i.e.. either past or present) s

as an example. It appears in two forms: -hin and -hun.

(1) xat-hin ‘eats’ max-hin ‘procures’
A bok'-hin finds k’o?-hin  “throws
. xil-hin  ‘tangles’ giy'-hin ‘touche§ ’
dub-hun ‘leads by the hand’ hud-hun  ‘recognizes

The examples in {1} suggest that the alternation between.-f::'n and »Iz.zm is
rute governed. If the preceding vowel is i, a or o, then -hin appears: if the

ceding vowel is «. then -hun is used. o
ore Thegpattem of alternation exhibited by the nonfuture suffix is in no
way limited to this particular morpheme. Compare (2} and (3):

¥3) xat-mi  ‘having eaten’

bok’-mi ‘having found’

xil-mi *having tangled

dub-mu “having led by the hand’
3 xat-nit  *will be eaten’

bok’-nit *will be found’

xil-nit *will be tangled’

dub-nut will be led by the hand’
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There are no suffixes in Yawelmani which have, invartably, i as their
first vowel; neither are there suffixes which have, invariably, « as their
first vowel. If a suffix has a high vowel as its first vowel, then that vowel
will always appear as i or 1 according to the pattern stated above. Given
this fact. there is no underlying contrast between suffixes with i as their
first vowel and those with u (cf. the case in Russian discussed earlier.
where a contrast between stems ending in voiced as opposed to voiceless
obstruents could be established)}. and thus there is no direct evidence as to
which form of these suffixes should be regarded as basic and which
derived by a rule.

If we take -hin, -mi, -nit as the basic form of the morphemes in
question, then a rule of vowel harmony can be stated as in (4):

(4) A high vowel is rounded (and backed) if the vowel that precedes it
int the word is a high round vowel.

{Notice that we have not restricted the above rule just to a suffixal vowel,
even though all of the examples given so far have involved suffixal
vowels. Evidence that other vowels undergo this harmonizing process
will emerge later.) The vowel harmony rule expressed in (4) will convert
the basic representation /hin/ to [hun]. /mi/ to [mu]. /nit/ to [nut]. when
an u vowel precedes in the word.

If. on the other hand. # were taken as basic. a rule such as (5) would
be required to account for harmony:

(5 A high vowel is unrounded (and fronted) if preceded in the word by
a nonround vowel or by a nonhigh vowel.

In (5). there is no single phonetic class of segments conditioning the
alternation, rather a conjunction of two separate classes (nonround vow-
els and nonhigh vowels). There does not seem to be any phonetic motiva-
tion for nonhigh vowels to cause « to shift toi. In (4). on the other hand. it
is the high round vowel i that causes a following / to become w—a clear
instance of assimilation. We see then that different choices of basic
representations lead to different rules, and sometimes one of the rules is
more reflective of a natural phonetic process.

For the reasons suggested above, an analysis that takes i as the basic
vowel and hypothesizes the existence of a rule such as (4) seems closer to
a correct characterization of these data than an analysis that takes v as

basic and hypothesizes rule (5). Our evidence, however, is rather tenu-
ous.

The examples in {1)—(3) illustrate suffixes containing a single vowel.
where that vowel is phonetically a high vowel. Other suffixes in Yawel-
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mani containing just one vowel vary in pronunciation between a and o.
The examples in (6) illustrate such a suffix.

(6) xat-al ‘might eat’ max-a! ‘m?ght procurfa' ‘
. dub-al ‘might lead by the hand’ hud-al 'm_fght recognize
xil-al ‘might tangle’ giy'-al ‘mfght T.OU(ih
k’o?-0l ‘might throw’ bok'-ol  *might find

The dubitative suffix -al /-0l clearly shows a pattern of alternation highly
reminiscent of the alternation pattern of the high vowel suffixes in (D-(3).
Let us refer to the suffixal shapes -hin and -al as the nonround vowel
alternants, and the shapes -hun and -ol as the round vowel altemantf;. We
can then say that a nonround vowel alternant al‘ways appears if the
preceding vowel is nonround (i or a). It is not possible, howev?r. to say
that the round vowel alternant always appears when the preceding vowel
is round. In the case of the high round vowel alterhants (-hun . for exam-
ple), the preceding vowel must not only be round, but also high. In the
case of the nonhigh round vowel alternants (-of, for example), the preced-
ing vowel must not only be round. but also nonhigh. ‘

The pattern of alternation exhibited by the dubitative suffix is repre-
sentative of a number of other suffixes in Yawelmani, as the following
examples reveal.

(N xat-xa “let us eat’
giy'-xa  ‘let us touch’
dub-xa ‘let us lead by the hand’
bok’-xo  ‘let us find’

& xat-taw  eating’
giv'-taw  “touching’
dub-taw  “leading by the hand’
bok’-tow ‘finding’

(-taw /-tow is a gerundial suffix, but we have not attempted in the glosses .

to indicate its precise usage).

The same motivation for adopting i as the basic vowel of a suffix like
-hin leads to the adoption of a as the basic vowel of a suffix like -al. In
order to account for the o pronunciation, we require the rule given in (9).

9 A nonhigh vowel is pronounced round when a nonhigh round
vowel precedes in the word.
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Rules (4) and (9) are highly similar; indeed, intuitively they appear to be
instances of a single principle, which is given_ as (10).

(10 A vowel is pronounced round {(and back} if immediately preceded
by a round vowel of the same height.

The question of whether two processes (such as the shift of i tox and of a_
to o in the present example) are in fact instances of a single process is
often a very difficult one to answer; the question will be studied -more
closely in Chapter 9. For the present, we will simply assume that the
extreme parallelism of (4) and (9) warrants the assumption that they are in
fact instances of a general principle such as (i0).

The examples considered so far have been restricted to cases where
one monosyllabic suffix is attached to a monosyllabic verb root. We now
turn to more complex cases. There are suffixes that may occur between
the verb root and those suffixes (such as -hin and -af) which occur finally

in the word, for example the indirective suffix -sit- ‘to, into, for".

(h k’o?-sit-hin ‘throws to’
max-sit-hin *procures for
xip wiy-sit-hin ‘makes a rubbing motion for’
t’ul-sut-hun *burns for’

The interesting  example here is tul-sut-hun, where it will be noted that
both of the i vowels in the suffixes are pronounced «. The UR of the word
is /t"ul+sit+hin/, In order for rule (10) to account for tul-sut-hun, we
must assume that in some sense it operates twice: First, (10) rounds the i
vowel in /sit/ since it is preceded by a round vowel; then, (10} rounds the i
vowel in /hin/ since, as a result of the first application of (10), a high
round vowel precedes. (cf., Chapter 8 for discussion of the problem posed
by the multiple application of a single rule.) Another example of the same
sort is dub-wus-mu ‘having led each other by the hand’, which consists of
the verb root dub-, the reciprocal-reflexive suffix -wis-, and the con-
sequent gerundial suffix -mi. -Again, both suffixal vowels undergo the
harmony rule. ‘ '

Notice that (10) claims that a vowel harmonizes with the immediately
preceding vowel in the word. Consequently, an a (or i) vowel in a final
suffix will not harmonize with an o (or «) vowel in the verb root if another
suffix intervenes containing a vowel of the opposite height. For example,
the imperative suffix is -k’a, and it harmonizes in an example such as
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bok-k'o “find (i)!". but not in bok'-sit-k'a “find (it) for (him)!". The i vowel
in /sit/ does not harmonize since the preceding round vowel is not of the
same height as /: the ¢ vowel in-k"a does not harmonize either, since it is
not preceded by a round vowel of the same height.

Our analysis so far has been restricted to monosyllabic suffixes:
examination of disyliabic suffixes confirms the analysis we have pre-
sented, (10) predicts that if a suffix has two vowels of the same height.
then cither both will harmonize or neither will. depending on whether the
vowel preceding the suffix is a round vowel of the same height as the
suffixal vowels in question. If the disyllabic suffix contains two vowels
unlike in height, (10) predicts that the first will harmonize if the preceding
vowel is round and of the same height, but the second vowel of the suffix
will never harmonize. These predictions are indeed correct.

For instance. the suffix -hwis, reciprocal/reflexive, occurs in the
following two verbal nouns: 2oyowx-iwis “one who feels sorry for himself’

and t'uv-iwus *act of shooting at one another’. In the first example neither

i vowel in the suffix harmonizes, since the final vowel of the preceding

stem is not one that conditions harmony fori: in the second example. both’

i vowels in the suffix harmonize. An example of a suffix with two unlike
vowels is - %in"ay. a gerundial suffix. Compare das-?in’ay ‘reporting” with
dub-?un’av ~leading by the hand". In these examples. i harmonizes after
dub- but not after dos-: in neither case does the a harmonize. since it is
never preceded by a vowel that can cause it to harmonize.

Given what has been said so far. there are some suffixes that appear
not to obey the vowel harmony principle formulated in (10). The future
morpheme is a case in point. Observe the following examples:

(12 bok’-en *will find’
dieh-on will lead by the hand’
xat-en “will eat’
giv'-en wilf touch’

This suffix is an apparent anomaly in that. although it seems to contain a
nonhigh vowel. it has the round variant of that nonhigh vowel when the
high vowel « precedes. and does not have the round variant when o
precedes. In other words. -ont appears in the same contexts as -hun. and
not in the contexts where -of appears. The future suffix thus appears to be
a systematic violation of the principle that has been claimed to govern
vowel harmony in Yawelmani. namely (10). The anomalous behavior of
this suffix. as well as others like it. will be reconsidered later and will be
shown to be ultimately regular. ‘
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VOWEL SHORTENING

Up gntii this point, our attention has been restricted to alternations in
the qua}lty of suffixal vowels. Verb roots in Yawelmani show certain
alterna}lons t.hat must now be examined before we can profitably return to
a consideration of the operation of vowel harmony in a wider class of
cases. One pervasive alternation in verb roots is in the length of the root
vowel. In all of the previous examples, the root vowel was invariably
short, whatever the nature of the following suffix. There are, however
many roots which show an alternation in vowel length. The e;(amples ir;
(13) are representative. -

(13) Nonfuture Imperative Dubitative Future Gloss
sap-hin sap-k'a sa:p-al sa:p-en ‘burn’
dos-hin dos-k'o do :s-ol do:s-en ‘report’
tan-hin lan-k’a ta:n-al la:n-en *hear”
mef('-l{in mek'-k'a me ;k'-al me:k'-en ‘swallow’
won-hin won-k'o wo :n-ol wo :n-en *hide" (tr))

Thfe above examples show that whereas some roots may be invariably
CVC-, others have a CV:C- alternant urider some conditions and a CVC-
alterna-nt under others. What the relevant conditions are will be iﬁvesti«
gated immediately below. But first two observations need to be made
although their significance will not become clear immediately. First, then;
are no verb roots that have the invariable shape CeC-. Second, there are
no verb roots that have the shapes Ci:C- or Cu:C- in any of their
realizations, ’

Is there some principle that determines whe :C- i
occur as opposed to a CVC- alternant? Note t?\:t (;::p(-:, ?(I)tf 2:(1“;:;2’
occurs before the vowel-initial suffixes -a/ and -en', while sap- occur;
before the consonant-initial suffixes -Ain and -k’a. A;general.ization thus
emerges: The long vowel alternant occurs when the vowel is in the
environment —__CV (as in sa:p-al, sa:p-en), while the short vowel
alternant occurs when the vowel is in the environment — CC (as in
sap-hint sap-k’a). Examination of a variety of other languéges reveals that
alternations in vowel length typically revolve around differences in the
consonant—vowel structure of words, with long vowels préferred in ‘open
(syllab(l:%)’ (—CV) and short vowels preferred in ‘closed syllables

Having isolated the relevant conditions for the vowel-length alterna-
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tion. we must ask what the underlying representation of these alternatmg
verb roots is. In particular, is their vowel underlyingly long or Short‘:’ If it
is claimed that the vowel is basically short, the representations v\fnll be
/sap/, /dos/, /mek’/, etc. A rule such as (14) would then be required.

(14) V —— [+§ong}/___CV

/sap + al/ would undergo (14), yielding sa:p-al: /sap + hin/ woulc.i of
course not be susceptible to (14). Such an account of the data runs nto
difficulty when we take into consideration examples sth as xat-al . dub-
al, giy’-en, etc., since (14) predicts that the root vowel in these examples
should be lengthened. : '

Suppose that we adopt the alternative position that a!te.matmg roots
such as sa:p-/sap- have a basic long vowel. Nonalternating r(?ots, of
course, such as xar-, would have a basic short vowel. A rule like (15)
would then be needed.

(s -V s [~long}/—-CC

This rule would operate on /sa:p + hin/ to derive sap-hin, but would not
affect /sa:p + al/, where the basic long vowel is not followed by a
consonant cluster. There are no roots in Yawelmani that provide a coun-
terexample to (15) since there are no roots that maintain‘the shape CV:C-
invatiably, whether a vowel-initial or a consonant-initial suffix fo}lowg
The absence of invariant CV : C- roots follows from a general principle, if
we postulate the operation of (15).

Notice that (15) presupposes that the difference between alternating
and nonalternating roots is that the former possess basic long vowels
while the latter possess basic short ones. Let us reconsider rule (14) again.
Recall that it is beset by the problem that it is too general. It will
incorrectly lengthen the root vowel in xar-al, for example, giving *xa :t-al.
In order to maintain an analysis incorporating (14). it would be necessary
to assume that /xat/ is somehow different from /sap/, since only the
jatter has a long vowel alternant. It would be possible to assign some
arbitrary mark to the vowel of /sap/ that would differentiate it from /xat/,
and then formulate (14) so that it operates only on a vowel that possesses
the relevant mark. In Chapter 3 we referred to this sort of analysis as a
lexical solution in contrast to phonological solutions such as the one that
postulates an underlying contrast in length. The reasons for accepting the
phonological solution over the lexical one in the present case are rela-
tively clear. Roots such as sa:p-/sap- and xat- clearly must contrast
somehow in the underlying representation. There is also a phonetic con-
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trast. The former has a lorg vowel when prevocalic, the latter does not.
There is then an actually occurring phonetic contrast associated with
these morphemes which is available to distinguish them underlyingly. To
prefer arbitrary marks in such a situation.is gratuitous, resulting ulti-
mately in permitting any phonetic contrast to be the result of a contrast in
an arbitrary mark. Since the arbitrary mark must ultimately be “trans-
lated’ into a phonetic contrast, why not begin with the phonetic contrast
and neutralize it in the relevant positions? (See Kenstowicz and Kis-
seberth 1977 for further discussion of this point.)

VOWEL EPENTHESIS

We have restricted the data considered so far to verb roots of the
structure CVC (where V may be either short or long). Not all verb roots
are of this type, though the kinds of verb roots that one encounters in
Yawelmani are severely restricted. The data in (16) illustrate an additional
type of root.

(16) - pa?t-al “might fight pa’it-hin “fights’
?ilk-al  ‘might sing’ ?ilik~-hin _ ‘sings’ -
logw-ol “might pulverize’ logiw-hin  ‘pulverizes’
“ugn-al “might drink’ “ugun-hun “drinks’
“avv-al “might pole a boat” *aviy-hin  'poles a boat’
lihm-al “might run’ lihim-hin  ‘runs’

t'oyx-ol ‘might give medicine’

t'ovix-hin  ‘gives medicine’
luk'l-al  *might bury’

luk’ ul-hun  ‘buries’

Roots of this type reveal an alternation between the shape CVCC- and

CVCiC- (the { being pronounced as « in certain cases¥ see below for

discussion); the former alternant appears before -al. and other vowel-

initial suffixes, while the latter occurs before -hin, and other consonant-

initial suffixes. Confirmation of the claim that it is the initial segment of

the suffix (vowel or consonant) that determines the shape of the root is
provided by the examples in (17). where once again we find CVCC- in

prevocalic position and CVCiC- in preconsonantal position.

U7 pa’t-en  “will fight' pa’it-mi  “having fought’

lihm-en ‘will run’ lihim-mi  “having run’
logw-en “will pulverize’ logiv-mi  "having pulverized’
ugn-on “will drink’ ?ugun-mu “having drunk’

» Before analyzing the data in (16) and (17), two observations need to
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Anothef significant fact is that if we decide that the roots in question have
the basn‘c shape CVCiC-, there will be no roots of the shape CVCC- in
underlying representation. Recall also that in Yawelmani three-consonant
clus?ers do not occur phonetically. An analysis incorborating the epen-
t@esxs rule (19) would account for the absence of three-consonant clusters
since an 'i vowel would be inserted whenever three consonants comé
together in the underlying form. The existence of such a rule would also
account for why CVCiC- appears phonetically, but not CVCaC-
C\(CuC-. etc. Disyllabic verb roots whose second vowel is short would be:
claimed to not exist at all in underlying form; verb roots ending in a
consonant cluster would occur, however. The epenthesis rule (19) would
convert CVCC- roots to CVCiC- when followed by a consonant-initial
suffix. '

Qne very general methodological principle underlies the above dis-
cussion; namely, if there is a “pathological’ phonetic pattern {i.e., a
pattern ‘that d_isobeys general principles of the language. as in the cz;se
under deCUSSl()n. where CV ,CV,C- is generally disallowed exceptif V, is
i). then it is likely that this pattern is the consequence of a rule, rather t}:an
a property of the underlying form of the language. A general principle of
this Sortis not, of course, infallible. and one would like to find language-
partlgular evidence as well favoring (19) over (18). One confirming piece
of evidence can be mentioned briefly here. A verb root such as xat- “eat’
may be reduplicated to €Xpress repeated action: xatvat- “eat rég;eatedl :
as Inxatxat-al. Before certain suffixes., the reciprocal-reflexive suffix -.-‘tt)'fi s
for example, such reduplicated verb roots have a special shape. xat mz:
for .example( is realized as xatixt-; kovkoy- “butt repeatedly” is rea'liz;ed a;
koytky-'. and so on. These forms seem to involve a zeroing of the roo\t
vowel in the second part of the reduplicated form: /Xatxat/ — /xatxt/
/k.oykoy./ —~—> /koyky/. The three-consonant cluster that results ft‘orr;
this zeroing is broken up by an insertion of the vowel { between the first

be made about Yawelmani phonological structure. First, words in this
language neither begin nor end in a consonant cluster, and within a word
the maximum number of consecutive consonants is two. Second, there
are no verb roots in Yawelmani of the shape CV,CV,C-, where V,and V,
are both short vowels, that do not have the vowel i in the V, position. And
every verb root that does have the shape CV,CV,C- has this shape before
consonant-initial suffixes. and has the alternant CV,CC- before vowel-
initial suffixes.

Let us turn now to the gquestion of what basic form to assign these
verb roots. If they are basically CVCiC-, then we need a rule dropping the
underlying i vowel in case a vowel-initial suffix follows. The environment
for this deletion rule might possibly be something like VC___CV (a
preceding vowel must be mentioned in order to prevent /giy’ + al/ from
being converted to *gy’ + /). In the examples given a morpheme bound-
ary is present, the actual context being VC____C + V; but from the data
inspected so far there is no evidence bearing upon whether the presence
of a morpheme boundary at this point in the structure is necessary.
Furthermore, given the examples cited so far, there is no evidence that
the deletion would need to be restricted to justi. Consequently, a general
rule such as (i8) might be possible.

(18) - V— §/VC__CV

{18) would operate upon a representation such as /lihim + al/ to derive
lihm-al, but would leave /lihim + hin/ unaffected, since there is no vowel

in this form that meets the environment of {18).
An alternative to (18) would be to take the basic form of the roots in

question to be of the shape CVCC-, with a rule that inserts the vowel /.
The rule would presumably be that given in (19).

£t S A I R I e RN T

(19) ¢—si/C__CC ‘ two c(?nsonants. /xatxat+iwis/ ‘act of eating repeatedly’ is thus realized

. as xaux{—:‘wis. The insertion of i in examples of this sort follows automati-
Rule (19) would operate upon a representation like /lihm + hin/ to yield C?“"Y (gwen the zeroing of the root vowel in the second member of the
lihim-hin, but would leave /lihm + al/ unaffected since there is no three- reduphgated form) if we posit rule (19); rule (18) does not make any
consonant cluster present. prediction whatsoever about the shape of these forms.

On what grounds can we choose between these two solutions? As | Let us assume. then, the correctness of (19) and of URs such as
formulated, both analyses will predict the correct phonetic shapes for the ° /Pa?,t/ » [7lk/, [logw/, etc. The interplay between (19)—vowel epen-
data considered. One significant fact is that if we decide to assign these |  hesis—and the rules of vowel harmony and vowel shortening dis-
roots the basic shape CVCiC-, they will be the only disyllabic roots in the cussed in preceding sections will now be examined.
language whose second vowel is a short vowel. In other words, we will Consider first ?ugun-hun drinks’, which will have the basic form
have a curious asymmetry: CVCiC- will be a rather common shape in /?ugn + hin/. Since the i that is inserted by vowel epenthiesis is pro-

underlying forms, but CVCaC-, CVCuC-, CVCoC- will never occur. nounced as « in the PR, it is necessary that we construct the grammar of
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Yawelmani so that the inserted / vowel may undergo \{oy«el harmony just
like an underlying i/ vowel. (We are assuming here that it is correct to view
the fact that the inserted vowel in ugun-hun is pronounc;ed as u as being
due to the operation of vowel harmony. This will be discussed furthgr
below.) This can be achieved by applying the rule of vowe! epegthes:s
before applying the rule of vowel harmony. Thus /?ugn + hin/ will first
undergo vowel epenthesis, resulting in /?ugin + hin/; vowel harmoqy
will then apply to this inserted vowel, deriving /?ugun + hin/, and will
then apply also to the suffixal vowel. giving the correct surface form
‘ugun-hun. ‘

Confirmation of this ordering of the rules can be found in such
examples as loghv-xa “let’s pulverize'. from underlying /logw + ?;a/.
Observe that in the underlying form. the suffixal « meets the conditions
for vowel harmony, and one would expect it to be pronounced as 0. all
other things being equal. But if vowel epenthesis does apply before vowel
harmony, /logw + xa/ will be converted to /logiw + xaf before the‘Igtter
rule has a chance to apply. Once /logiw + xa/ is derived. the cond:thn§
for vowel harmony are no longer present: The presence of the epenthetici
means that the suffixal vowel is no longer preceded by an ¢ vowel.
Ordering vowel epenthesis before vowel harmony simultaneously pre-
dicts that epenthetici will be rounded to u if preceded by «, and also that it
will inhibit harmony when it separates a from a preceding o.

The examples in (20) provide crucial data bearing on the interplay of
vowel! epenthesis and vowel shortening.

20) sonl-ol ‘might put on the back’
so rnil-mi *having packed on the back’
‘aml-al ‘might help’
?a:mil-hin  ‘helps’
moyn-ol ‘might become tired’
mo:yin-mi  ‘having become fired’
salk’-al ‘might wake up’

sa:lik’-hin ‘wakes up’

The verb roots in (20) reveal two alternants: CVCC- and CV:CiC-, the
former before vowel-initial suffixes and the latter before consonant-initial
suffixes. Although this particular alternation pattern has not occurred
elsewhere, it is clear that it is a combination of alternations we hgve
already encountered. In particular, it consists of the V:/V alternation
found in examples such as do:s-ol ‘might report’, dos-hin ‘reports"and
the @/ alternation found in ?ilk-al ‘might sing’, %ilik-hin ‘sings’. Given
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that the alternation pattern in (20) appears to be a result of the alternation
patterns that vowel epenthesis and vowel shortening account for. it is
natural to account for the alternations in (20) by these rules as well. This
can be done if we derive the/ vowel in an alternant like so . nil- from vowel
epenthesis, and if we derive the short vowel in sonl- from vowel shorten-
ing. The UR of the verb root must therefore be /so:nl/.

Postulating underlying forms such as /so:nl/. /?a:ml/. /mo:vn/,
/sa:lk/is not sufficient: we must also assume that the rules are applied in
a particular sequence—namely, vowel epenthesis before vowel shorten-
ing. Consider underlying /so:nl + hin/. If vowel shortening applied first.,
it would give /sonl + hin/ as output; vowel epenthesis would then apply.
with the result being the incorrect form *sonil-hin. To obtain the correct
results, /so:nl + hin/ must first undergo vowel epenthesis. deriving
/so:nil + hin/; vowel shortening would not then be able to apply, since
no long vowel is followed by a consonant cluster in this example.

It is of some interest to note that up to this point, each underlying
form of a morpheme has been identical to one of the phonetic realizations
of the morpheme. /giy'/ occurs in giy™-al; /do:s/ occurs in do:s-ol:
/logw/ occurs in logw-ol. But in the case of /so:nl/, /?a:mi/, etc., the
UR never surfaces directly in any one alternant of the morpheme. It is
absolutely necessary to postulate such ‘unpronounced” underlying forms
if we are to account for the alternation pattern in (20) by the rules of vowel
epenthesis and vowel shortening. Suppose we were to select /sonl/ as
basic: we could not then account for the lengthened form of the vowel in
the CV:CiC- alternant by means of vowel shortening. A separate
lengthening rule would be needed. Such a lengthening rule could not be
general, of course, since there are examples like %/ik-hin *sings’ where the
first vowel is not long. Similarly, if we were to select /so:nil/ as basic,
then we would be permitting an otherwise nonoccurring type of underly-
ing representation; in addition. a special rule deleting the i would be
needed to obtain the alternant lacking this vowel. Only a representation
like /so:nl/ permits independently motivated rules to account for the
alternant pronunciations of the morphemes in question. ’

VOWEL HARMONY REEXAMINEb

The rule of vowel harmony formulated in the first section, despite its
ability to account for a wide range of facts about the pronunciation of
Yawelmani suffixes, superficially appears to be unable to account for a
rather significant number of examples. Table (21) illustrates some of the
problematic examples,
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@n A B
c'o:m-al ‘might destroy’ do :s-ol ‘might rf:port'
¢ om-hun ‘destroys’ dos-hin ‘reports
s0:g-al ‘might pull out the cork’ wo :n-ol ‘n'?ight hide”
sog-hun ‘pulis out a cork’ wan-hin ‘hides
wo Tv-al ‘might fall asleep’ sonl-ol ‘might pack on the back’

wo . Puv-hun  falls asleep’ so:nil-hin “packs on the back’

doll-al ‘might climb’ hotn-ol ‘might take the scent’
do:lul-hun  climbs’ ho:tin-hin “takes the scent’

The examples in column B are perfectly regular with respect to ow
postulated rule of vowel harmony, while those in columr'x A are system-
atically irregular. If the undertying form of the verb roots in column A are
/coim/, [so:g/, /wo:?y/, [do:ll/, the following suffixal o vovael.s
should round (unless separated from the root vowel by an epenthetic §)
and following i vowels should not. But we find exactly the reverse. In
¢'o:m-al, suffixal a does not round (cf., do:s-ol). In ¢’ om-hun, suffixali is
rounded (cf., dos-hin).

There are, initially, two reasons for hesitating to accept that'the
examples in A are simply exceptions to the vowel harmony rule. First,
examination of a broad range of data reveals that there are, l:oughly
speaking, as many examples like A as like B. In other 'words. the ‘excep-
tions’ are about as frequent as the ‘regular’ cases (with respect to verb
roots whose root vowel appears on the surface as o: alternating with o).
Second, the examples in A are bidirectionally exceptional; that is. itis not
simply the case that ¢’o:m- fails to act like such verbs as do:s-. logw-,
etc.. in causing a following a to become o in addition, ¢'o:m- does act
like such roots as hud-, dub-, and so on, in causing a following i vowel to
become u. This is a type of exceptionality rather different from. the vusual
case, where some morpheme simply is not affected by a particular rule
{cf., Chapter 10 for a discussion of exceptions to rules). ‘

At this point we need to recall an observation made earher~—namely'~
just three long vowels occur in phonetic representations in Yawelmani:
e:.a:,and o (this is not entirely correct; the vowels i and u : also occur
phonetically as the result of certain phonological rules which will be
ignored until later in the exposition). There are, on the other hand, four
short vowels in underlying forms: i, a, 0, u4 {(the vowel ¢ occurs only as the
shortened version of e:). A solution to the problem is suggested by the
lack of parallelism between the basic short vowels and the §urface long
vowels. Suppose we were to postulate that the verb roots in A have a
different underlying vowel from the verb roots in B; in particular, that the
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A forms have basic v: whereas the B forms have basic o, If we then
claimed that vowel harmony. operates in terms of the underlying vowel
quality, the data in (21) becomes perfectly regular. In ¢'o:m-al, for
example, the suffixal a is unrounded due to the fact that it is preceded by a
high round vowel «: in the underlying form /c'u:m + al/; indo:s-ol the
suffixal vowel is rounded since it is preceded by a non-high round vowel
0. in the underlying form /do:s + al/. ¢’om-hun shows the high suffixal
vowel being rounded as a consequence of being preceded by a high round
vowel in the underlying representation /c’uim + hin/. dos-hin does not
have the suffixal vowel rounded since the correct environment is not
present in /do:s + hin/. _ '

We must assume that subsequent to the operation of vowel harmony
there is a rule of vowel lowering. which specifies basic v as 0. The
possibility of maintaining the existence of a rule such as vowel lowering
depends upon the absence of any basic #: vowels that must not be
lowered to o:. Since, as mentioned above. the only phonetic u: vowels in
the language arise from other phonological rules, there is nothing prevent-
ing us from maintaining the existence of a vowel lowering rule. The rule
obviously must be restricted to long u : . since the short # of hud-al and
dub-hun does not lower to ¢.

By analyzing the A examples as containing basic 1., we are claiming
that phonetic o: has two underlying sources: «: and o:. The long vowel
system underlyingly is nowe:, a:, 0:, and u:. whereas the short vowel
system is i. a. 0. and u. The only difference in the vowel systems is that
the front vowel is the high vowel i when short and the non-high vowel ¢:
when long. The two systems would be more symmetrical if phonetic e:
were analyzed as being basically i :, with the rule of vowel lowering being

- responsible for the phonetic quality of the vowel. me :k'-al ‘might swal-

low” would thus be /mi:k* + al/ basically. The form of vowel lowering
would be that in (22).

v .

A rule like (22) would permit the examples in (21) to be treated as
regular, and would also explain the asymmetry between the phonetic
short and long vowel systems in terms of symmetrical underlying sys-
tems. But are these sufficient reasons for believing that the verb roots
¢’o:m- and me :k’- are in fact basically /c’uim/ and /mi:k’/? Obviously
we are achieving ‘regularity” and ‘symmetry’ only at a certain cost:
namely, setting up underlying representations with a vowel whose under-
lying quality is never (in the examples discussed so far at least) directly
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manifested in the surface. Underlying /c'u:m/ has the'iwo altex.'nants
c'o0:m- and ¢’om-. and in neither alternant do we find a q:rect mamfestw
tion of the underlving highness of the vowgl. The manifestation of the‘
highness of the vowel is its effecton a foliowmg vgwe!. And in the case (‘)t
/mi:k’/. there is no manifestation of the basic highness of the vovycl'm
either the realizations of the morpheme—me :k'- and mei\"-. —or in its
effect on a following vowel, Thus we have only "svmmetry suggesting
that e: is basicallv i:. end both symmetry and the evidence from vowel
harmony (o suggest that some o vowels are basically . Fortunately,
there is a good deal of additional evidence that can be brought to bear
upon the question of how to analyze the data in (21), and we are not forced
in this case to decide whether the evidence given thus far is adequate to
motivate underlying i: and u:. )

We have postulated the following types of verb bases: CVC- (e.g.,
/dub/), CV:C- (e.g.. /do:s/). CVCC- (e.g., /logw/). and CV:CC- (e.g..
/?a:ml/). There are, in addition, two other types of verb roots to be found
in Yawelmani. They are exemplified in (23) and (24).

(23) plaxa:t'-al ‘might mourn’ p'axat’-hin “mourns’

hiwe :t-gl  ‘might walk’ hiwer-hin ‘walks'
2opo:t-ol  ‘might arise from bed’ >opot-hin  ‘arises from bed’
sudo:k'-al  ‘might remove’ sudok’-hun removes’
yawa:l-ai  “might follow’ yawal-hin ~ ‘follows’

hibe :y-al ‘might bring water’ hibey-hin ‘brings water’
yolo:w-ol  might assemble’ yolow-hin  ‘assembles’
r’uno:y-al  “might scorch’ t'unoy-hun “scorches’

pana:-hin  “arrives’
?ile --hin ‘fans’
hovo:-hin  ‘names’
¢’uyo -hun urinates’
taxa :-hin  brings’
nine :-hin  “gets quiet’

24) pana-l  “might arrive’
%ile-1 ‘might fan’
hovo-{  “might name’
¢'uvo-l  *might urinate’
taxa-1 *might bring’
nine-l *might get quiet’

One interesting point that can be made about the verb roots in {23)
and (24) is that aithough they are disyllabic in all their alternants, the two
vowels are not independently selectable. Verb roots of this sort have the
following possible patterns, and only these: )

a. CaCa (C)-
" b. CiCe :(C)-
c. CoCo:(C)-
d. CuCo: (C)-
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(The long vowels in (a)=(d) are shortened, of course, when a consonant
cluster follows.) In other words, if the first vowel of these disyllabic roots
is'a, then the second is . if the first vowel is , the second is e:, etc.
Examination of additional data reveals that the (c) and (d) patterns differ
systematically in their vowel harmony properties: namely, in the case of
verb roots of the (¢) type. a following « vowel is rounded to o but a
following f vowel is unaffected: in the case of verb roots of the-(d) type. a
following / is rounded to «., but a following « is unaffected. Thus ?opo : 1ol
versus sudo :k’-al, but Popor-hin versus sudok’-hun.

Notice that if we arc correct in suggesting that o vowels which
require a following high vowel to round, and do not require a following
nonhigh vowel to round. are properly represented as /u:/ in underiying
form, then pattern (d) is really, at a more abstract level, CuCu:(C)#.
Furthermore, if we are correct in suggesting that e derives from underly-
ing /i:/, then the pattern (b} is CiCi:(C)- at a more abstract level. We thus
have the following patterns: ' ‘

a’. CaCa:(C)-
-b’. CiCi:(C)-
¢’. CoCo:(C)-
d’. CuCu:(C)-

An obvious generalization holds for these verbs: the first vowel is'a sh’of_[
version of the second vowel. the latter always being long (prior to the
operation of vowel shortening. of course). Verb roots in Yawelmani which
are invariably disyllabic always obey this constraint. -
We will leave open the question of how this constraint on the selec-
tion of the vowels is t¢ be incorporated into a systematic account of
Yawelmani phonology (cf.. Chapter 10). Let us simply refer to verb roots
of this type as echo verbs. The important point is that only the assumption
of a rule such as vowel lowering operating upon underlying /i: /and fu:/
turning them into ¢ and o makes it possible to formulate any generaliza-
tion at all for the echo verbs. This analysis permits us to relate (in a
non-ad hoc way) the fact that verb roots of the (d) type not only have u as
their first vowel but also condition harmony in the same way as verb roots
with an underlying high vowel. Echo verbs consequently provide an
additional piece of support for the analysis proposed above for dealing
with the surface exceptions to vowel harmony involving o:.

Before turning to some additional data that support postulating un-
derlying /i:/and /u:/ vowels, there are certain aspects of the pronuncia-
tion of the verb roots in (24) which we have not yet accounted for.
Observe the dubitative forms pana-i, ?ile-1, ¢’ uyo-1, hoyo-I. Although the
dubitative suffix has the shape -af in all of the examples encountered
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earlier, it is simply -/ in the case of verb roots of the form CVCV:-,
Similarly, although the passive suffix generally has the shape -iz, after the
vowel-final roots of (24) it has the shape -t. This absence of the initial
vowel of the suffix can be accounted for by postulating the rule of
truncation in (25).

This rule will operate upon a representation such as /?ili: + al/ to yield
/el + 1/

However, we have not yet accounted for the final pronunciation of
the dubitative and passive forms. The second vowel of the verb root is
pronounced as a short vowel in these forms, even though basically a long
vowel. Recall that we already have a rule of vowel shortening that oper-
ates in the environment ____CC; if we include . C# as an additional
context in which basic long vowels shorten, then the data under consider-
ation have a straightforward explanation. In order to obtain the correct
outputs from our rules, we must impose a particular sequence upon their
application. Obviously, truncation must be applied prior to vowel shorten-
ing, since the rule of truncation creates the context for the latter rule to
apply. In addition, it is essential that the rule of vowel lowering be applied
before the vowel shortening rule; if the reverse sequencing obtained.
/?ili: + 1/ would be converted to /?ili + 1/ by vowel shortening, and then
vowel lowering would be inapplicable since it affects just long vowels.
Incorrect *?ili-l would result. To obtain %ile-I, vowel lowering must be
applied first, as in the following derivation:

(26) /?ili: + al/ Underlying representation
2iti: + 1 Truncation
Pile: + 1 Vowel lowering
%ile +1 Vowel shortening

(In the above derivation. we showed truncation being applied prior to
vowel lowering, but there is no evidence relevant to determining whether
this is correct.) Shortening before two consonants also follows vowel
lowering. The derivation of sudok’-hun ‘removes’ must be that given as
follows:

Underlying representation
Vowel harmony

Vowel lowering

Vowel shortening

27 /sudu:k’ + hin/
sudu:k’ + hun
sudo k' + hun
sudok’ + hun

o e A SERE e s O E s P
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In order to obtain sudok'-Aun from basic / sudu:k® + hin /it is crucial

that vt.)we! harmony be applied before vowel lowering; otherwise, the
following incorrect derivation would result:

28) /,sudu:{<~ + bin/ Underlying representation
_,sudo:f‘c + hin Vowel lowering
inapplicable Vowel harmony

*sudok’ + hin Vowel shortening
Sin?ilarly, itis f:rucial that vowel lowering be applied before vowel! shor-
tening, otherwise we would have the incorrect derivation:

(29) /sudu:k’ + hin/
sudu k' + hun
*suduk’ + hun
inapplicable

Underlying representation
Vowel harmony

Vowel shortening

Vowel lowering

Vowel lowering would be inapplicable since it affects Jjust long vowels
All of the data in (23) and (24) have now been accounted for by uie
thref_: ru_les of vowel harmony, vowel lowering. and vowel shortenin
gpplled in that sequence. We can now return to an examination of addgi:
tional data bearing on the correctness of the analysis presented here. It
tgr,ns out that verb roots such as ¢’uyo:- “urinate’ and hoyo .- 'nar;le'
differ not iny in that the former behaves, with respect to vowel 'harmon
as thoug.h it ends in a high vowel and the latter in a non-high vowel, but lyn
another interesting respect as well. Verb roots of the shape CVCV‘:- take

?3gt;tufe suffix that consists just of a glottal stop. Examples are cited in

30 pana-? *will arrive’
: ?ili-? *will fan”
hoyo-? *will name’
c uyu-? ‘will urinate’

Before the future suffix, the second vowel of verb roots of the shape
CVCV:'- appears phonetically as a short vowel. In the (a) type of verb
root, th.ns vowel is pronounced as a; in the (b) type, asi; in the (c) type, as
0; and in thg (d) type, as u, These examples involve a special shorten;n

process which, examination of additional data shows, operates beforf
worgl-ﬁnal suffixes consisting of a glottal stop (the future suffix and a
nommal‘cas‘e ending are the only examples). The interesting thing about
ti}ese da.ta is tflat the quality of the resulting short vowels in %li-? and
¢’uyu-? is not identical to the phonetic quality of the corresponding long
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vowels in ?ile :-hin and ¢'ievo:-hun. But the quality of the short vowe! is
identical to that of the vowel that has been suggested as the underlying
vowel: ?ili-» would be derived from /?ili: + ?/ and c¢'wyu-? from
/c'uyu: +?/. Thus if the rule that shortens a long vowel i?efo.re the glottal
stop of the future morpheme operates prior to the a;}pilcatxon of vow?l
lowering, the quality of the resulting short vowel will be an automatic
consequence of the quality of the underlying vowel. .

The evidence for postulating underlying /i:/ and Ju:/ which (30)
provides is totally independent of the evidence from vowel harmony. qu
verb roots of the shape CVCV : - we can find actual examples of pronunci-
ations of the second vowel where its underlying highness is realized as
phonetic highness. ‘

One additional argument supporting underlying /i:/ and Ju:/ willbe
given here. Certain types of verb roots in Yawelmani may be used as
nouns without the addition of an overt nominalizing suffix, though certain
phonological modifications are associated with this usage. Example (31)
shows some of these verbal nouns: the basic form of the verb root that we
suggest is indicated in parentheses.

an bok’ *finding’ {/bok’/)
ut’ ‘stealing’ (/urt’))
?idil ‘getting hungry™  (/?i:dl/}
logiw ‘pulverizing’ (/logw/)
moyin *getting tired’ {/mo:yn/)
utuy “falling’ {/?uty/)
wi 2uy “falling asleep’ {/wu:?y/)

All of the verb roots that end in a consonant cluster in their basic
representation have that consonant cluster separated by ani vowel (altert
nating with « by virtue of vowel harmony). Since no words in Yawelmani
end in a consonant cluster. this i can be predicted by simply modifying the
rule of vowel epenthesis so that it inserts i not just in the environment
C___CC. but also in the environment C___C#. As was discussed
earlier. the vowel epenthesis rule must be applied prior to the operation‘of
vowel harmony. So underlying /?uty/ will first undergo vowel epenthesis.
yielding /?utiy/, and then vowel harmony, with the correct ?utuy result-
ing.

¥ One other fact about the pronunciation of the verbal nouns in (31)
should be noted: the first vowel is invariably short, even if it is basically a
long vowel. Thus /mo:yn/ is pronounced moyin, and is not pronounced
in this way by virtue of any general principle in the language—other than
that verbal nouns of the sort under consideration always begin with a
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short vowel. The rule that shortens /mo:yn/ to /moyn/ is therefore a
special process of very limited scope and of little general interest in itself.
What is of interest is the quality of the resulting short vowel. In each case,
we find the short vowel that corresponds to the suggested underlying
representation. Thus /?u:t"/, which was postulated as having a basic high
vowel in order to account for its behavior with respect to vowel harmony,
turis out to have a high vowel in the verbal noun ?ut’. /mo:yn/, on the
other hand, which was postulated to have a basic nonhigh vowel in order
to account for its behavior with respect to vowel harmony, is pronounced
with a nonhigh vowel in the verbal noun moyin. Similarly, basic /?i:dl/ is
actually pronounced with a high vowel in the verbal noun ?idil, even
though its more common pronunciation is with a nonhigh vowel (cf.,
?edl-al *might get hungry’, %e:dil-hin *gets hungry’).

The pronunciation of verbal nouns like those of (31) follows automat-
ically given the underlying representations suggested by vowel harmony
considerations, provided the special shortening process associated with
verbal nouns is applied prior to the operation of vowel lowering. These
data provide, then, another independent source of evidence for the analy-
sis.

At the end of the first section we noted that certain suffixes appear to
violate the rule of vowel harmony. These suffixes contain low vowels that
behave as though they were high vowels: The future morpheme -en /-on is
a case in point. Such examples as bok’-en *will find" versus dub-on *will
lead by the hand’ appear to be anomalous until we will realize that the
basic shape of the suffix must be /i:n/, since phonetic ¢ in Yawelmani
arises only from underlying /i:/ in our analysis. Given this underlying
representation of the morpheme, the correct surface form follows from
the rules we have posited: ’

(32) /bok” +i:n/  /dub + i:n/
inapplicable dub + wu:n Vowel harmony
bok’ + e:n dub +o:n Vowel lowering

bok™ + en dub + on Vowel shortening

1t is of some interest to note that this account of the morphophonemics of
the suffix /i:n/ claims that the underlying vowel is basically long, even
though in all phonetic realizations of the morpheme the vowel is pro-
nounced short. In addition, the analysis claims that the vowel is underly-
ingly high, even though it is always pronounced as nonhigh. (The same is
not true: of the verb roots like /2u:t'/ or /c’uyu:/ which are, at least in
some forms, pronounced with a high vowel rather than with o:.) These
claims appear to be well-founded given the data examined here. We return
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to some of these points later in Chapter 6, where the issue of abstractness
in phonology is discussed.

ADDITIONAL RULES

In analyzing the phonological system of Yawelmani verbs, the foli_o.w-
ing rules have been developed. The lines connect t}_lose rules that require
a particular sequence of application in oxjder to obtain Fhe cqrrect p‘hionenc
output. If two rules are connected by aline, the rule higher in the list must
be applied before the rule lower in the list.

33 ——Shortening of vowels in verbal nouns
Shortening before /-?/ in final position
[Vowel epenthesis
Vowel harmony]
| —Vowel lowering
Truncation
Vowel shortening

Certain other rules in Yawelmani phonotogy critically interact with
the rules listed above. Consider the examples in (34).

ot g . T By
34 Vile-k fan! (cf., giv'-k'a “touc ‘
9 cuve-k “urinate!’ tcf.. dub-k'a “lead by the hand!’}
Iax'a-k' ‘bring!” (cf., xar-k’u Ceat!’)
?ile-m *having fanned’ (cf., giv.-mi “having touched’)

¢ uyo-m *having urinated’ (cf., dub-mu "having led by the hand’)
taxa-m ‘having brought’ (¢f.. xat-mi “having eaten’)

Word-final suffixes of the shape _CV have a vowelless alternant after verb
roots of the structure CVCV:- (i.e.. after the only vowel-final roots of the
language). Thus-k’a has the alternant -k’ , -mi has the altema{nt‘—m ,-va has
the alternant -x. These data are readily accounted for by positing a rule of

vowel drop. as in {35).

(35) Vs /v +C_F

Evidence that a morpheme boundary must be pre§ent in'theva position
indicated is provided by the gerundial suffix -e :ni ba:s;cally /izni/) in such
examples as xar-e:ni ‘in order to eat’, ?a:x-e:ni 'in orgier to gtay over-
night’, salk’-e :ni ‘waking up’, where the final vowel 1s'reta‘med even
though in the environment VC_....#. A ?nal vowel drops just in case the
ding consonant is morpheme initial. ‘
preceiiuleg(ﬁ) operates on an underlying form like /taxa: + k'a/ to yield
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ftaxa: + k'/. To obtain the correct phonetic shape, vowel shortening
must be applied to the output of vowel drop. There are no other rules
which vowel drop must either precede or follow in the sequence of rule
application.

- As mentioned earlier, there are phonetic high long vowels in Yawei-
mani; we turn now to a brief consideration of one source of such high
vowels. The reflexive /reciprocal suffix -iwis- is added to a verb root to
form a verbal noun; the full form of the suffix shows up in the nominative
case, where no suffix is added. Thus we get wage-iwis *act of dividing’.
When the objective case suffix -q is added, the sequence iwi contracts to
i:, as in wage-i:s-a; similarly, there is Auwg-uwus *a shell game’, but
huwt-u:s-a. Although these data are limited enough to make any pro-
posed analysis very tentative, one possible account of the facts goes as
follows. The suffix has the basic shape /iws/. wagc-iwis arises from the
operation of vowel epenthesis, which recall will insert i in the environ-
ment C__ Cdt. In huwt-swus, vowel harmony applies to the structure
/huwt + iwis/, which is itself the result of vowel epenthesis. Considering
the objective case forms, the presence of the suffix -g will inhibit vowel
epenthesis. A rule of contraction must be posited. such as (36).

[l

uw

This rule must be restricted to the reflexive/reciprocal suffix, since the
sequences -iw-- and -uw- occur elsewhere in preconsonantal position
{compare, for instance, the root Auwr- above).

Rule (36} will apply to /wagc + iws + a/ to vield wage-izs-a, the
correct form. Notice that it is necessary that vowel epenthesis be applied
before contraction. Otherwise /wage + iws / will become */wagc +1i:s/.
Furthermore, it is necessary that contraction be applied after vowel lower-
ing, sothat /wagc + i:s/is notlowered to */wage + e:s/. The derivation of
hawt-u : s-a as follows indicates the correct order of application of the rules:

37 /huwt + iws + a/
inapplicable Vowel epenthesis
huwt + uws +a Vowel harmony
inapplicable Vowel lowering
huwt + u:s + a Contraction

Slovak

In this section we will examine the rather intricate interaction
among several rules in the phonology of Slovak, a West Slavic language
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closely related to Czech. Since we will be citing forms in the native Slovak
orthography, several remarks concerning the phonetic interpretation of
the letters are in order. All of the letters employed have their usual broad
phonetic interpretation, except thaty = [il, d = [®], 0 = [uo], and ch =
[x]. Also the phonetic devoicing of word final obstruents is not indicated
in the writing system. Finally, the acute accent sign over a vowel or a
liquid indicates length. Thus, d = [a:], # = [r:]. The acute accent sign
does not indicate stress, which is always on the first vowel of the word in
Slovak.

Most of the rules we shall be concerned with involve syllabic ele-
ments. The following table indicates the syllabic sounds that are to be
found in phonetic representations of Slovak utterances.

(38) Short Long Rising diphthongs
i u i i
e o0 @€ ie uo
a4 a a ia
I,r i,f

The long mid vowels are placed in parentheses because they are quite rare
in native Slovak words. The vowel é only occurs in the word dcéra
‘daughter’ and the adjectival suffix /-€/: cf. dobr-é, dobr-é-ho, the neuter
nominative and genitive forms of ‘good’. The vowel 6 is limited to inter-
jections.

If the rare é and 6 are ignored, the reader will note a peculiar
patterning of the long and short syllabics in (38). The short vowels i, u,

and a and the liquids / and r can be paired with long phonetic counter-

parts. But e, 0, and d have no long phonetic counterparts. Furthermore,
the diphthongs ie, 6 ( = [uo]}), and ia are the only rising diphthongs in the
language. A reasonable hypothesis here is that the rising diphthongs
derive from underlying long é, 6, and d. Such an analysis would regularize
the pattern to a symmetrical system of eight pairs of short and long
syllabic elements. Recall from our discussion of Yawelmani that asym-
metrical phonetic inventories often arise from more balanced underlying
ones via phonological rules that obscure the underlying pattern. This
seems to be especially true with an underlying long/short contrast. In
many languages long and short vowels pair up quite neatly in underlying
representations, but then phonological rules obscure the pattern by mod-
ifying the quality of some of the underlying vowels (typically the long
ones). Consequently, in our examination of Slovak, we might expect to
find independent evidence supporting an analysis that derives the rising
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‘diphthongs ie, 6, and ia from underlying é, 6, and d by a rule of diphthon-

gization.

In fact, there is considerable evidence to indicate that this is the case.
The numerous lengthening rules in the language support this interpreta-
tion of the diphthongs. In each case where ani, u, a, [, orr is lengthened,
the vowels e, 0, and d are replaced by diphthongs. For example, there is a
very general rule that lengthens the final vowel or liquid of a feminine or
neuter noun stem in the genitive plural.

(39) Nom. sg. Gen. pl. Gloss
lipa lip ‘linden tree’
mucha mich fly’
lopata lopat ‘shovel’
srna sFn ‘roe, deer’
Zena Zien ‘woman’
kazeta kaziet ‘box’
hora hor ‘forest’
sirota sirot ‘orphan’
pédta piat ‘heel’
mdta miat ‘mint’

Another such rule is the one that lengthens the final vowel or syllabic
liquid of a stem when the diminutive suffix -ok is added: hrad, hrddok
‘castle’; list, listok ‘leaf’; chip, chlpok ‘hair’; but kvet, kvietok ‘flower’;
hovddo, hoviadok (gen. pl.) ‘beast’.

If the diphthongs are not derived from underlying long vowels, then
each lengthening rule in Slovak would require the peculiar condition that
it convert basic short e, 0, and 4 to the corresponding diphthongs, while
simply lengthening the remaining syllabics. But why should each of these
rules have this peculiar wrinkle? This is explained if we say that these
rules merely assign the feature [ + long] to each syllabic element and are
followed by a later rule of diphthongization: '

(40) [é, 6, 4] —> [ie, uo, ia]

This rule can also be used to derive the nonalternating diphthong in a
word like trieda ‘class’ from basic /é/.

The analysis we have just proposed implies derivations like the
following for forms like lipa, lip; Zena, Zien; and trieda.

41 /dklip-adk/ /4lipH/ /¥ zen-ad/ /H2endk/ /Htréd-ad/
------- lip e én ~--—---- Lengthening
------- - e Zien tried-a Diphthongization
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This analysis which treats the diphthongs as derived from long vow-
els is also supported by the many shortening rules in Slovak. In each
instance where a long vowel or liquid is shortened, a diphthong appears
without its initial onglide. For example, the imperfectivizing suffix -ova
causes a shortening of the stem final syllable.

42) Perfective Imperfective Gloss
odlisit’ odlisovat’ ‘to distinguish’
kiipit’ kupovat’ ‘to buy’
ohlasit’ ohlasovat’  ‘to announce’
predlzit predliovat’ ‘to extend’
oblietat’  obletovat’  ‘to fly around’
uviazat’ uvdzovat’ ‘to bind’

To cite just one more example of this type, the root vowel of a monosyl-
labic adjective is shortened before the comparative suffix -§i: blizky, bliZsi
‘near’; vzky, uZsi ‘narrow’; krdtky, kratsi ‘short’; but biely, belsi ‘white’;
riedky, redsi ‘rare’. Once again, if the diphthongs are not derived from
long vowels, there is no straightforward way to explain why they lose
their initial onglide in the same contexts where other syllabics shorten.
But in the analysis we have proposed, the absence of the onglide is
automatically predicted. At the point where the shortening rule applies
the diphthong is an underlying long vowel. When this vowel is shortened,
the subsequent diphthongization rule can no longer apply. Hence, the
initial onglide is not generated. This analysis implies derivations like the
following.

(43) /#kidp-it'#/ /4 kip-ovat' 4/ /druviz-at'$/ /uviz-ovat 3/
L S— uviz-ovat' Shortening
....................... uviaz-at’ SO — Diphthongization

To summarize, we have proposed an analysis for Slovak in which the
rising diphthongs ie, o, and ia are derived from the underlying long
vowels €, 6, and d regardless of whether or not they alternate with a short
vowel. This permits us to regularize the underlying system of syllabics to
a balanced system of eight members, each of which can contrast in length.

(44) | Long Short
i d i u
é 6 e o
a 4 a a
1,

r

Papll 2
.
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The few forms containing a long mid vowel such as dcéra will simply be
marked as exceptions to the diphthongization rule.

The next rule to be discussed was alluded to above, namely the rule
that lengthens the last syllable of a stem in the genitive plural. This rule
operates in the feminine and neuter declensions.

45) Sg. Pl Sg. Pl
Nom. Zen-a Zen-y mest-0 mest-d
Gen. Zen-y Zien mest-a miest
Dat. Zen-e Zen-dm mest-u mest-dm
Acc. Zen-u Zen-y mest-o0 mest-d
Instr. Zen-ou Zen-ami mest-om mest-ami
Loc. Zen-e Zen-dch mest-e mest-dch
Gloss ‘woman’ ‘town’

Examples of this rule’s application in the feminine declension were cited
in (39) above. To these we may add piZama, piZdm ‘pajama’ and nuansa,
nudns ‘nuance’, showing that foreign borrowings also undergo the rule.
Additional examples of the rule’s operation in the neuter declension
follow in (46).

(46) Nom. sg.  Gen. pl. Gloss
kopyto kopyt ‘hoof”
brucho briich ‘belly”
blato blat ‘mud’
salto salt ‘somersault’
embargo  embdrg ‘embargo’
Jablko Jjablk ‘apple’
koleso kolies ‘wheel’
lono Ion ‘lap, bosom’
hovddo hoviad ‘beast’

If the final syllable of the stem contains a basic long syllabic, it is unmod-
ified in the genitive plural, as the examples in (47) show.

“n Nom. sg.  Gen. pl. Gloss
vidda vidd ‘government’
bliza bluz ‘blouse’
iara ciar ‘line’
trieda tried ‘class’
dldto dldt ‘chisel’
vino vin ‘wine’

hniezdo hniezd ‘nest’




104 Phonological Sketches

This lengthening process may be formulated as follows (we use V here as
a cover symbol to include both vowels and syllabic liquids).

(48) V —[ + long]/—C,#

Although this rule must be restricted to operate in only certain morpholog-
ical contexts, we shall leave the rule in’its present general state, since
these restrictions are not relevant to our present purposes.

Another rule of Slovak, traditionally referred to as the ‘‘rhythmic
law,”” shortens an underlying long vowel or liquid when the preceding
syllable contains an underlying long syllabic element. The effects of this
rule are most clearly seen by examination of the following partial
paradigms of some neuter nouns.

(49) Nom. sg. Gen. sg. Nom. pl. Dat. pl. Loc. pl.  Gloss
mesto mesta mestd mestdm mestdch ‘town’
blato blata blata blatam blatich ‘mud’

hovddo hovida hovdda hovddam  hovddach  ‘beast’
pismeno pismena pismend pismendm pismendch ‘letter’
zdmeno  zdmena  zdmend  zdmendm  zdmendch ‘pronoun’
dldto dldta dldta dldtam dldtach ‘chisel’
vino vina vina vinam vinach ‘wine’
hniezdo  hniezda  hniezda hniezdam  hniezdach  ‘nest’

Comparison of the gen. sg. with the nom. pl. ending shows that the
former is a constant short a, while the latter varies its length. It is short
after a syllable containing a long vowel, and long after a syllable contain-
ing a short vowel. In order to predict this alternation in phonological
terms, the long variant of the nom. pl. suffix must be selected as underly-
ing. Otherwise there would be no way to distinguish its behavior from the
gen. sg. suffix which does not alternate. Forms such as pismend and
zdmend show that the rhythmic law only shortens a vowel if the im-
mediately preceding syllable is long. Finally, words like hniezda ‘nests’
show that the rhythmic law must apply before diphthongization in a
derivation like the following.

(50) /#hnézd-dd/
hnézd-a Rhythmic law
hniezd-a Diphthongization

If the root vowel é were broken to ie first, the rhythmic law would not
apply because the root would no longer contain a long vowel.
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The rhythmic law may be formulated as follows (again weuse Vasa
cover symbol to include both the vowels and syllabic liquids).

(51) V—s [ - long]/VC,___

The interaction between vowel lengthening (VL) and the rhythmic
law (RL) may be determined by inspection of disyllabic stems of the
structure CYCVC, that is, stems with an initial long vowel and a final
short vowel. When these forms appear in the genitive plural, the final
vowel will be subject to two competing principles: according to VL, the
final vowel should be lengthened; but if it is lengthened, a sequence of two
successive long syllables will result, contrary to RL. Therefore, one of the
two mutually contradictory principles must take precedence over the

other. The following data show that RL prevails, indicating that it must be
ordered after VL.

(52) Nom. sg.  Gen. pl. Gloss

zdhrada zdhrad ‘garden’

nizina niZin ‘hollow, lowland®
zdtoka zdtok ‘inlet’

pismeno pismen ‘letter’

zdmeno zdmen ‘pronoun’

lie¢ivo lie¢iv ‘drug’

At this point the following ordering relations have been established:
VL precedes RL; VL precedes diphthongization; RL precedes diphthon-
gization. To show how these rules work we provide derivations for the
following words: blatd ‘bogs’, &isla ‘numbers’, pismend ‘letters’, hniezda
‘nests’, Zien ‘woman’ (gen. pl.), and pismen ‘letter’ (gen. pl.).

53) /#blat-d/ /H&isl-a#/ /Hpismen-adk/
Vowel lengthening
......... Sisl-a S Rhythmic law
Diphthongization
/#hnézd-a3/ /#zend/ /4 pismend/
............ Zén pismén Vowel lengthening
hnézd-a R pismen Rhythmic law
hniezd-a b4 17 J— Diphthongization

Before proceeding to a brief discussion of the Slovak verb, we will
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consider one additional alternation in the nouns, the vowel-zero alterna-
tion evident in the following data.

(54) Nom. sg.  Gen. pl. Gloss
ikra ikier ‘roe’
ihla ihiel ‘needle’
dogma dogiem ‘dogma’
sosna sosien ‘pine tree’
bedro bedier ‘hip’
radlo radiel ‘plough’

All of these stems end in consonant clusters whose final member is a
sonorant. A similar alternation appears in stems that end in obstruent
clusters (cf., hradba, hradieb ‘rampart’), but appears to be less regular
(cf., doska, dosiek ‘board’ versus hradisko, hradisk ‘*castle hill’). In any
case, we know of no exceptions when the stem ends in a sonorant. Forms
like pismeno, pismen show that this alternation must be analyzed as a
case of epenthesis, if it is to be described in purely phonological terms.
Finally, for the data cited so far it appears that we have two choices as to
the length of the inserted vowel. We can simply insert a long é and have
the subsequent diphthongization rule yield ie, or we can order the epen-
thesis of short e before VL., which will lengthen it to é, and the diphthon-
gization rule will subsequently break the vowel to ie. There are two
reasons for selecting the latter analysis. First, in most languages epenthe-
tic vowels are short. More importantly, stems terminating in a consonant
+ sonorant cluster also undergo epenthesis when certain consonant initial
derivational suffixes are added. Here the underlying shortness of the
inserted vowel emerges on the surface, since it is not in the final syllable
of the word and hence escapes VL which obscures its underlying quan-
tity: compare, ikra, ikier, but ikernaty ‘abounding in roe’.

We will ignore insertion in other than word final consonant + sono-
rant clusters. With this limitation, the rule can be formulated as follows.

(55) 0 —> ¢/C__[ + sonorant] #

A form like ikier thus receives the following derivation.

(56) /3ikr#/ .
iker Epenthesis
ikér Vowel lengthening

—_ Rhythmic law
ikier Diphthongization
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So far the discussion of epenthesis has been limited to stems contain-
ing short root vowels. In stems whose final syllabic is long, the epenthetic
vowel has two alternant pronunciations.

57 Nom. sg. Gen. pl. Gloss
kridlo kridel ~ kridiel ‘wing’
éislo Cisel ~ Eisiel ‘number’
pasmo pdsem ~ pdsiem ‘zone, line, area’
vidgkno vidgken ~ vigkien ‘fiber”
platno pldten ~ pldtien ‘linen’

The variants with the short epenthetic vowel seem to show the prece-
dence of RL over VL. kridel would receive the following derivation.

(58) / ¥ kridl 3 /
kridel Epenthesis
kridél Vowel lengthening
kridel Rhythmic law

--------- Diphthongization

The variants with the long epenthetic vowel are the innovating pronuncia-
tion. This innovating pronunciation appears to be limited to the epenthetic
vowel. The underlying root vowel /e/ in a form such as pismeno, pismen
‘letter’ is never lengthened.

The alternants in (57) with a long epenthetic vowel could be gener-
ated by simply requiring that the rhythmic law precede the vowel
lengthening rule. Under this analysis, kridiel would be derived as in (59).

(59 /dEkridl 3/
kridel Epenthesis
S " Rhythmic law
kridél Vowel lengthening
kridiel Diphthongization

Note that if this analysis is accepted, the ordering relation *‘rhythmic law
precedes vowel lengthening’® would have to be limited to Jjust forms with
the epenthetic vowel (in the innovating style). In all other cases the
rhythmic law follows vowel lengthening. (See Kenstowicz 1972 for further
discussion of the problem posed by these data.)

We will now briefly consider how some of the rules that we have
formulated for the nouns apply in the verbs. In the present tense, Slovak

- verbs are composed of three major constituents: a verb stem, a present
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tense thematic vowel, and person/number endings. Tl.le Slovak verbs are
also divided into several conjugation classes depending upon what par-
ticular vowel appears as the realization of the ‘present tense the_me. Whlcg
vowel a given verb stem takes as its theme is la.rgely unpredl_ctable an 1
must be provided for in the lexicon. In the fol]gwmg table we give several
examples for the e-conjugation and the i-conjugation.

(60)
e-conjugation
Singular _ B
| nesiem rastiem leziem mo.zvervn
2 nesies rastie§ lezies moﬂz'es
3 nesie rastie lezie mdéZe
Plural . »
1 nesieme rastieme lezieme quveme
2 nesiete rastiete leziete mcfzvete
3 nesi rasti lezi moZu
Gloss ‘carry’ ‘grow’ ‘crawl’ be able
i-conjugation
Singular o o
1 robim vidim kitpim hlz{stlr'n
2 robis vidis kupis hltfsz.s
3 robi vidi kipi hldsi
Plural o o
1 robime vidime kipime hlafs:lme
2 robite vidite kipite hlqst'te
3 robia vidia kiipia ftlasta ‘
Gloss ‘work” ‘see’ ‘buy announce

Subtracting away the stem and the theme, we find the following 'endmgs:
-m, -5, -, for the singular; and-me, -te, and -i or-ia (from underlying /-a/)
for the plural. The choice of the 3 pl. ending is dependen.t upon the them;
vowel. If the theme is /-¢/, the 3 pl. is /-i/. If the theme is /-i/, the 3 pl. is
/ a/"I“he only new rule that we need to describe these data is one to
account for the distribution of the theme vowels -é and -i. The generaliza-
tion is that these vowels appear everywhere except before the 3 pl. sufﬁx.
Since the 3 pl. suffixes begin with a vowel, while all of the other endings
begin with a consonant, the alternation can be accounted for by the vowel
truncation (VT) rule of (61).

61) V—s @/ V
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This rule must apply before RL, as shown by nesii from / Fnes-é-tid/. If
RL applied first, the /-i/ would shorten since it is preceded by the long é.
The /-u/ will, however, shorten by RL if a long root vowel comes to
immediately precede this suffix as a result of truncation, as in mé3u. The
following derivations show how truncation interacts with the earlier rules
to explain the alternations in (60).

(62) /#nes-é-m#/ /Hnes-é-tid/ /H¥méz-é-m¥#/ /Hméz-é-idk/

------------ nes-u e moz-it Vowel truncation
------------ e moi-e-m méi-u Rhythmic law
nes-ie-m  ceeeeee mitoZ-e-m muoz-u Diphthongization

Turning to the i-conjugation forms in (60), we see that the rhythmic
law shortens the theme vowel in the paradigms of kidpim and hldsim.
However, the 3 pl. ending -ia from basic /-4/ appears phonetically long
(actually diphthongized via diphthongization) regardless of the length of
the preceding vowel. Although one might pursue an analysis in which -ia
is treated as some combination of the theme vowel -i plus either a long or
short a or d, and then somehow combine them into ia after the rhythmic
law has applied, further research into the problem indicates that this line
of analysis cannot be supported. Thus, the 3 pl. ending of the i-con-
jugation must simply be marked in the lexicon as an exception to the
rhythmic law (cf., Chapter 10 for further discussion). If this is done, we

have derivations like the following for the 1 sg. and 3 pl. forms of ‘work"
and ‘buy’.

(63) /#rob-im#/ /#rob-i-4%/ /4 kip-im#/ /#kdp-{-é#/

rob-d = . kitp-é Vowel truncation
......... kiip-i-m Rhythmic law
rob-ia = e kitp-ia Diphthongization

The fairly complex set of alternations exhibited by the Slovak data
can thus be accounted for by five simple phonological rules. However,
this is only possible if the rules are ordered in the fashion depicted in (64).

(64) [ _Epenthesis

Vowel lengthening

hythmic laW7Vowe] truncation
iphthongization

Lardil

Lardil is an Australian language spoken on Mornington Island in the
Gulf of Carpentaria. Our analysis follows closely that of Hale (1973), the
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root is analyzed as /papi/ underlyingly, then the uninflected alternant
pape can be accounted for by simply extending the lowering rule so that it
lowers /i/ to /e/ word-finally in addition to lowering /u/ to /a/. Such an
extension is further justified by the observation that there are no disyllabic
roots that are pronounced with a final /i/ in both the inflected and the
uninflected forms. Furthermore, if one were to try to take the uninflected
form pape as underlying, it would not be possible to predict why pape

raises its final vowel when inflected but zjempe does not. The lowering rule
" that we propose is stated as (70).

(70) V—0sI[+low]l/___ #

Consider next the V ~ @ alternation present in (71).

70 yalul yalulu-n yalulu-r ‘flame’
mayar mayara-n mayara-r ‘rainbow’
wiwal wiwala-n wiwala-r ‘bush mango’
karikar karikari-n karikari-wur ‘butter-fish’
yiliyil yiliyili-n yiliyili-wur ‘oyster sp.’

These stems have the suffixal shapes that are expected after vowel-final
stems. And indeed a vowel does precede the suffixes in the inflected
forms. However, this vowel is absent in the uninflected form. If this vowel
is considered a part of the UR of the stem, a rule to convert /yalulu/ to
/yalul/ is required. Comparison of the data in (71),where the vowel ~ §
alternation appears ,with the data in (67),where it does not,reveals that the
former stems are all trisyllabic or longer in the inflected form, while those
in (67) are disyllabic. The stems may thus be differentiated on the basis of
their phonological shape by a rule of apocope that deletes the final vowel
of a word that is preceded by at least two vowels. Rule (72) states this
principle of apocope.

(72) V— §/VC,VC,—#

An additional point in favor of the analysis we have suggested is that
forms such as karikar from /karikari/ are clearly reduplications. The fact
that the final /i/ is missing from the uninflected form follows from the rule
of apocope.

The data in (73) require a new rule.
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(73) yukar yukarpa-n yukarpa-r ‘husband’
wulun wulunka-n wulunka-r ‘fruit sp.’
wutal wutaltji-n wutaltji-wur ‘meat’
kantukan kantukantu-n kantukantu-r ‘red’
karwakar karwakarwa-n karwakarwa-r ‘wattle sp.’

Once again the UR of the stem is to be indentified with the inflected
alternant. Upon deletion of the final vowel by apocope, a consonant
cluster is created, whose final member is absent phonetically. A rule of
cluster simplification is required.

(74) C— 9/C__#

Once again the behavior of reduplicated stems such as /kantukantu/
support the proposed analysis. If apocope is ordered before cluster sim-
plification, the absence of the final two sounds of the reduplicated form
/kantukantu/ in the uninflected form is accounted for, as the following
derivation shows.

(75) /#kantukantu# /
kantukant Apocope
kantukan Cluster simplification

Recall that the only examples of consonant-final stems given so
far—those of (66)—all ended in apical consonants. It is a general trait of
Lardil phonetics that no word may end in a nonapical consonant. When a
nonapical consonant appears in final position, either (a) in the UR, or(b)as
a result of apocope, or (c) as a result of both apocope and cluster sim-
plification, that nonapical consonant is deleted. The examples in (76)
illustrate stems from each of these three categories.

(76)

a. thurara thuraray-in thurarap-kur ‘shark’
yalu paluk-in paluk-ur ‘story’

b. putu putuka-n putuka-r ‘short’
murkuni murkunima-n murkunima-r ‘nullah’
pawuna pawuyawu-n pawupgawu-r ‘termite’
tipiti tipitipi-n tipitipi-wur ‘rock-cod sp.’
thapu thaputji-n thaputji-wur ‘older brother’

c. muykumu  mupkumupku-n mupkumunku-r ‘wooden axe’
Yumputju  tjumputiumpu-n tjumputjumpu-r ‘dragon-fly’
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Clearly a rule deleting word-final nonapical consonants is required. Rule
(77) states this principle of Lardil phonology.

(77 C —0/___#*
[-apico]

This rule of nonapical deletion (NAD) must be ordered after vowel lower-
ing since high vowels that come to stand at the end of a word as the result
of the deletion of a nonapical consonant do not lower (cf., galu from
/naluk/). It must also be ordered after apocope as shown by a form .such
as putu from /putuka/. Finally, it must be ordered after cluster simplifica-
tion, as shown by mupkumu from /mupkumugku/. The derivations in (78)
illustrate the relationship of NAD to the other rules of Lardil phonology.

(78) /#nalukdk/ /#putukad:/ /Hmupkumugku/

.................. mupkumuyka Vowel lowering
......... putuk muykumunk Apocope
.................. mupkumuy Cluster simplification

yalu putu muykumu Nonapical deletion

The careful reader may be wondering whether the rule of cluster
simplification could be eliminated from the grammar by allowing NAD
to apply twice in the derivation of mupkumu from underlying
/mupkumupku/. That is, since both y and k are nonapical sounds, cannot
their deletion be attributed entirely to the principle that words do not end
in nonapicals rather than invoking a separate principle of cluster sim-
plification? Although it might be possible to dispense with cluster sim-
plification in the case of mupkumu, it is not possible to do so in the case of
kantukan from underlying /kantukantu/. Since ¢ is an apical sound, its
deletion in kantukan cannot be attributed to the principle that words do
not end in nonapical consonants. The only explanztion for the loss of ¢
here is the cluster simplification principle. Given that cluster simplifica-
tion is independently motivated, we have allowed it to delete not only the
second member of an apical cluster (such as nt), but also the second
member of a nonapical cluster (such as ygk). This simplification of final
clusters is applied prior to NAD. When /nt/ is reduced to /n/ by sim-
plification, NAD will not apply to the apical sound n; but when /pk/ is
reduced to /g/ by simplification, the resulting nonapical sound /n/ will be
deleted since it is in final position and thus subject to NAD.

We assume, then, the following rules and crucial orderings for fur
description of Lardil.
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(79) r—Vowel lowering
Apocope

Cluster simplification

| —Nonapical deletion

The principles of Lardil phonology discussed above have largely the
effect of truncating trisyllabic and longer words. It is perhaps of some
interest to note that Lardil, like most Australian languages. has a con-
straint that all words must be at least two syllables long phonetically. This
constraint explains why the apocope rule is limited to trisyllabic or longer
words. However, this prohibition against monosyllabic words does not
mean that there are no monosyllabic stems in underlying representations
in Lardil. Consider the data in (80).

(80) rilta ril-in ril-ur ‘neck’
marta mar-in mar-ur ‘hand’
turta tur-in tur-ur ‘excrement’
wunta wun-in wun-kur ‘rain’
kanta kan-in kan-kur ‘grass’
tera ter-in ter-ur ‘thigh’
yaka yak-in yak-ur “fish®
relka relk-in relk-ur ‘head’

These forms have the inflectional endings that would be expected after
consonant-final stems. But in the uninflected forms they are augmented by
an extra syllable to render them disyllabic. The augment consists of -a
after stems ending in an obstruent (k in the above examples) or r (phoneti-
cally a flap) and as -Ca if the stem ends in any sonorant but r. The
consonant in the -Ca augment is a stop that is homorganic with the
preceding consonant.

The augmentation process illustrated in (80) guarantees that underly-
ing monosyllabic roots, when uninflected, will be pronounced as disyl-
labic and thus conform to the constraint that all words in the language be
at least two syllables in length. The addition of an affix to monosyllabic
roots yields a word of two syllables and thus renders the augmentation
process unnecessary. :

Makua (Bantu)

In this section we examine certain aspects of the tonal structure of

~ Makua, a Bantu language spoken in southern Tanzania and in Mozam-
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bique. The analysis presented here is based on data elicited from a
speaker born in the Tunduru district of Tanzania; there are no published
descriptions of the tonal patterns of other dialects, thus we do not know to
what extent the data presented here conform to the other dialects of
Makua. '

Makua, like most Bantu languages, makes a significant use of tone
(i.e., the relative pitch of the voice at which a syllable is uttered) to
distinguish between wordforms. For instance, the items wadpa ‘to
whisper’ and wdapa ‘to whisper about him’ differ just in that the former
has a long vowel with rising tone and the latter has a long vowel with a
falling tone. The situation in Makua can be contrasted with, say, the
situation in English, where tone is used to distinguish not wordforms so
much as sentences (which may happen to consist of a single word, of
course). Thus English utilizes different pitch patterns to distinguish be-
tween a statement such as There’s an elephant in the backyard and a
question like There's an elephant in the backyard?

Before looking at the data from Makua, a few introductory remarks
are required. The language contrasts long and short vowels. We will
represent the long vowels as sequences of two identical short vowels.
(See Chapter 9 for discussion of this treatment of vowel length.) This
decision is strongly motivated by the tonal patterns that will be described
below. The language permits no more than two successive vowels. Se-
quences of more than two vowels may occur in underlying structure, but
all such sequences are affected by rules that have the result that no more
than two vowels occur in succession. The language has five distinctive
vowel qualities which we represent by the symbols i, e, a, 0, and u. The
acute mark over a vowel (V) indicates a high-toned vowel, while no mark
over a vowel indicates a low-toned vowel. The sequences V,V, and V,V,
are to be interpreted as a long vowel with a falling tone and rising tone
respectively. V,V, represents a long vowel with a high level tone and V,V,
represents a long vowel with a low level tone.

We will begin our examination of Makua tonal structure by examin-
ing the infinitive form of the verb.

81 u-non-d  ‘to sharpen’ u-thtam-a ‘to buy’
u-vah-a  ‘to give' u-hun-da ‘to hurt s.o0.’
u-pdara ‘to get’ u-kus-a ‘to carry’

(In our Makua transcriptions th denotes a dental stop, while 7 is alveolar;
aspiration is marked by a raised A. Thus, " represents an aspirated
alveolar stop and th" represents an aspirated dental stop. The acute accent
denotes high tone and a vowel without an accent sign is low-toned. Also,
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the examples in (81) indicate the pronunciation that would be found when
the infinitive occurs phrase-medially rather than phrase-finally; we dis-
cuss below the effect that phrase-final position has on pronunciation of
words. All of the examples cited in this section represent phrase-medial
pronunciation unless there is a specific statement to the contrary.)

Infinitives in Makua are characterized by the prefix u- and a final
vowel -a. The verb stems in (81) are all of the structure -CVC-. Notice that
in each of these examples the vowel of the verb stem bears a high tone, as
does the final vowel -a. The infinitive prefix is low-toned. All verb stems
with a -CVC- structure exhibit the same tonal pattern as the stems in (81).
Clearly, then, the tonal structure of such items can be predicted by rule.
In fact, it turns out that the tonal structure of all verbal forms in the
language is predictable and does not need to be entered in the lexicon.
Given just the data presented so far, the nature of the rule involved is
naturally far from clear. Before looking at additional data, it should be
noted that the pronunciation of the infinitives in (81) changes when they
appear in phrase-final position. In particular, the high tone on the final
vowel -a is replaced by a low tone. This fact suggests the possibility of a
rule something like (82). .

H L

(82) Final lowering V—V/__$
(where H = high tone, L = low tone, $ = phrase boundary). Consider next
the following infinitive forms.

(83) u-lowél-a ‘to carry’ u-hikil-a  ‘to sieve beer’
u-pdapgdc-a ‘to make’ u-céréw-a  'to be late’
u-kapat-a ‘to carry on the lap’ u-térékPa  ‘to cook’

The verb stems in (83) have the structure -CVCVC-; all verb stems of
this structure illustrate the same tonal pattern: a high tone on both vowels
of the verb stem, with the infinitive prefix «- and the final vowel -a both
low-toned. Furthermore, infinitives like those in (83) have the same pro-
nunciation in phrase-final position as they do in phrase-medial position.
At this point, we would like to propose an analysis for the data in (81)
and (83). The motivation behind this analysis may not be immediately
obvious, though we hope in subsequent discussion to specify some of the
facts leading to the proposed analysis. We assume that the infinitive prefix
is basically low-toned; since it appears in these data with a low tone, this
analysis is rather straightforward. We also assume that the final vowel of
the infinitive form, -a, is basically low-toned. This vowel appears with a
high tone in the data in (81), but with a low tone in (83). Thus if we take the
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basic tone to be low, we will need a rule to assign this vowel a high tone in
(81) but not in (83). The rule that we propose is stated in (84).

L HH
(84) Tone doubling V—V/VC,____

The rule of tone doubling says simply that a low-toned vowel will become
high-toned if the preceding vowel is high-toned. (This rule must not
reapply to its own output, unlike the vowel harmony rule in Yawelmani;
in other words, given a sequence of low-toned vowels after a high-toned
vowel, only the first low-toned vowel will be raised to a high tone.) In
order to make this rule work correctly, it is necessary to assume that the
-a vowel is preceded by a high-toned vowel in (81) but not in (83). On the
surface, the -a is preceded by a high tone in both sets of data. We would
like to claim, however, that in an example like u-l6wél-a the high tone that
precedes -a is itself the result of tone doubling (and is thus not a high tone
at the point in the derivation where tone doubling applies). If this claim is
accepted, then we arrive at the conclusion that it is only the first vowel of
the verb stem in both (81) and (83) that bears a high tone prior to tone
doubling. This high tone is itself predictable, and can be assigned by the
rule stated informally in (85).

(85) TONE ASSIGNMENT: Assign a high tone to the first vowel of a
verb stem.

(We assume that all the vowels of a verb stem are underlying low-toned.)
In (86) we illustrate the derivation of u-nén-d ‘to sharpen’ and u-l6wél-a
‘to carry’.

(86) L LL LLLL
u-non-a u-lowol-a Underlying representation
L HL LHLL Tone assignment
L HH LHHL Tone doubling

Recall that in phrase-final position ‘to sharpen’ is pronounced
u-non-a. If we assume a rule like final lowering, (82), then this rule must
be applied after tone doubling; final lowering will have the effect of
lowering the high tone on the final -a (which resulted from tone doubling)
Jjust in case that -a is in phrase-final position. An alternative to such an
approach would be to constrain tone doubling so that it does not apply to a
phrase-final vowel. For ease of presentation, we will continue to assume
the existence of a separate rule of final lowering, rather than complicating
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the statement of tone doubling. We have no evidence that chooses be-
tween the two approaches.

The data in (81) and (83) can, of course, be described without invok-
ing a rule such as tone doubling. However, it should be pointed out that an
examination of Makua surface structures strongly suggests that a princi-
ple such as tone doubling is operating in the language. High tones in
Makua almost always come in pairs if one disregards the effect of final
lowering; where there are exceptions to this pattern on the surface, an
explanation can be found in terms of the underlying structure of the
utterance and the application of phonological rules. Examples of such
apparent exceptions will be discussed later.

Additional motivation for tone doubling will be given later, but let us
look further into the problem of tone assignment for verbs in Makua. In
(87) we illustrate the tonal pattern of verb stems of the shape -CVCVCVC-
and in (88) we illustrate -CVCVCVCVC- stems.

87 ' u-16k6thél-a ‘to pick up for’
u-papharil-a ‘to separate’
u-tikithél-a ‘to rub’
u-pukutik-4 ‘to drop off (leaves, hair)’
(88) u-lokotanih-a ‘to pick up’
u-kdkdmadlih-a  ‘to strengthen’
u-kirikitél-a ‘to struggle for s.t.’
u-kitihéran-a ‘to heat for one another’

Up to this point we have claimed that the final vowel -a will be high-toned
just in case it receives a high tone as a result of tone doubling. This means
that there must be a high tone not only on the first vowel of a verb stem
like /lokotPel/, but also on the third vowel. Furthermore, to account for
the failure of the final -a to have a high tone in an example like
u-l6kétdnih-a, it must be the case that the fourth vowel of a verb stem like
/lokotanih/ does not have a high tone. The pronunciation of u-lékétdnih-a
is, however, consistent with the claim that the first and third vowel of all
verb stems have a high tone. We propose therefore to restate the tone
assignment rule for verbs as in (89).

(89) TONE ASSIGNMENT: Assign a high tone to the first and the third (if
there is one) vowel of a verb stem.

The derivation of u-l6kétPél-a and u-lékétanih-a is given in (90).
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(%0) LLLLL LLLLLL
u-lokot"el-a u-lokotanih-a Underlying representation
LHL HL LHLHLL Tone assignment
LHHHH LHHHHL Tone doubling

(If u-l6kot™él-a appears in phrase-final position, final lowering will lower
the final vowel -a to a low tone.)

Given the data presented so far, one might think that tone assignment
would actually assign a high tone to every other vowel in the verb stem.
But this is not correct. It is just the first and third vowels that are assigned
a high tone. To see this, consider the following stems which are even
longer than those previously cited.

(€2)) u-kakamadliher-a ‘to use s.t. to strengthen s.t."
u-kdkdmadliherac-a (same meaning as above)
u-l6kétanihac-a ‘to pick up things’
u-l6kétdniherac-a ‘to pick up things for’

The first four vowels of these verb stems have phonetic high tones, and all
of the remaining vowels of the stem as well as the final vowel -a are
low-toned. The analysis proposed here accounts for these pronunciations
since it assumes that all the vowels of a verb stem are basically low-toned,
as is the final -a, and that tone assignment places a high tone only on the
first and the third vowel of the stem. These high tones are then doubled
onto the following vowels.

So far we have restricted our attention to verb stems with short
vowels. As mentioned earlier, Makua also has long vowels. In (92) we
illustrate the tonal structure of verb stems containing long vowels.

92) Phrase-medial position Phrase-final position
w-lééh-a w-léeh-a ‘to say farewell’
u-mddl-a wu-mdaal-a ‘to be quiet’
w-hith-a u-hith-a ‘to cause to leave’
wu-mddlih-a wu-madlih-a ‘to make quiet’
u-lééhér-a u-lééhér-a ‘to order s.t."
w-homéér-a u-homéér-a ‘to insert s.t. sharp’
u-likdan-a w-likddan-a ‘to resemble’
u-kMNinéél-a u-kMinéél-a ‘to cover s.t.”

Let us look first of all at u-mddl-a. This form makes it clear why we have
chosen to represent long vowels as a sequence of two identical short
vowels. If we considered a long vowel to be simply one vowel, then we
would have expected a pronunciation such as *u-mddl-d. That is, we
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would have expected the final vowel -a to receive a high tone via tone
doubling the same as it does in an example such as u-nén-d. By assuming
the vowel sequence representation for long vowels, the pronunciation
u-madl-a follows automatically from our rules.

(93) L LL L
u-maal-a Underlying representation
L. HL L Tone assignment
L HHL Tone doubling

The phrase-final pronunciation u-mdal-a is not accounted for by the
analysis developed so far. The problem posed by these data is the fact that
while -mddl-a is converted to -mdal-a when phrase-final, -héméér-d is
converted to -homéér-a not *-héoméer-a. The latter example shows that
there is no phonetic constraint that a long level high tone cannot appear in
the context —__ CV$ (where $ indicates a phrase boundary). One descrip-
tion of these data would involve postulating a rule something like (94),
ordered to apply before final lowering.

. H LH L
(94) High fall v V/V C, V$

This rule says that a long level high tone will be replaced by a falling tone
when it precedes a low-toned vowel that is in phrase-final position. This
rule has to apply prior to final lowering, since as a result of this lowering a
form such as u-homéér-a will become u-héméér-a and will then satisfy the
conditions for (94). Example (95) shows the derivation of the phrase-final
form of u-mddl-a versus the phrase-final form of u-héméér-d.

(95) L LLL L L LL L
u-maal-a$ u-homeer-a$ Underlying representation
L HLL L H LH L Tone assignment
L HHL L H HH H Tone doubling
L HLL inapplicable High fall
L HLL L H HH L Final lowering

An alternative description of the data would involve placing a constraint
on tone doubling which would prevent a high tone from doubling when in
the environment ___ V C, V$. For convenience, we will assume the
analysis that utilizes the rule stated in (94), though the analysis employing
a constraint on tone doubling will work just as well.

Examples like u-mdalih-a and u-héméér-a both provide additional
support for the claim that long vowels are structurally two short vowels -
and for the rule of tone assignment stated in (89). Notice that in
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u-mddlih-a the final vowel -a has a high tone; this high tone is the result of
tone doubling, in our analysis. Consequently, there must be a high tone on
the i vowel in the stem /maalih/. Tone assignment predicts that there will
be a high tone on the i vowel, provided that the long aa vowel is counted
as two vowels rather than one. Similarly, the final -a vowel in u-héméér-d
is also high-toned; in order to account for this high tone by doubling, it is
necessary to assume that it is preceded by a vowel bearing a high tone
(arising from tone assignment). Given a stem like /homeer/, the only way
that tone assignment can assign a high tone to the last vowel of the stem is
if the long /ee/ is regarded as two vowels rather than one. If the long /ee/
were regarded as a single vowel, tone assignment would place a high tone
on the first vowel of the verb stem but there would be no third stem vowel
to receive high tone. If long /ee/ is regarded as a sequence of two vowels,
then the second of those vowels will be counted as the third stem vowel in
/homeer/ and will thus be assigned high tone.

Many of the long vowels in Makua are derived by phonological rules.
Some such derived long vowels can be found in infinitive forms. They
arise as the result of the prefixation of the u- infinitive prefix to verb stems
that have an initial vowel. Examples are given in (96).

(96) w-aap-d ‘to whisper’ w-eét-d ‘to walk’
w-00p-d ‘to beat’ w-uiir-a ‘to keep’
w-iiw-d ‘to come uninvited’
w-adthdal-a ‘to spread out’ w-eémél-a  ‘to stand’
w-06pgoém-a ‘to sit’ w-ithdn-a ‘to call’
w-uupiwél-é  ‘to remember’ w-eérékél-a ‘to cut’

Notice that the u- infinitive prefix assumes the shape w- before vowel
initial verb stems. Presumably a rule of glide formation is at work, con-
verting the vowel /u/ to the corresponding glide /w/ in prevocalic posi-
tion. The vowel that follows this glide is always a long vowel; a short
vowel cannot occur in this position (unless derived from a rule not
discussed here that shortens a long vowel before a consonant cluster).
This long vowel appears to be the consequence of the glide formation
process, since it is possible to have a short vowel after a glide if that glide
does not result from glide formation. Rule (97) gives a schematic repre-
sentation of the rule of glide formation.

(97) Glide formation uVv
1 2—— 1 22

[— syll]
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This rule says that given a sequence of u plus a vowel, change « to a
nonsyllabic sound (i.e., w) and make the following vowel long (remember,
length is being represented as a sequence of two vowels).

The long vowel that arises from glide formation is pronounced with a
rising tone. Let us see how our analysis of Makua tone can account for
this pronunciation. Consider an example like w-adp-d. The underlying
structure is /u-ap-a/. Tone assignment would be expected to convert this
structure to /u-ap-a/. Tone doubling would then yield /u-dp-4/. In order
to achieve the correct phonetic form, it is necessary that when glide
formation converts the sequence u-a to w-aa the underlying tone contour
of the input vowel sequence (namely, L-H) is retained on the derived long
vowel. We will account for these facts by revising glide formation as in
97)".

(97)"  Glide formation [ u Vv
aT
1 2 —————s 1 212
[ —syll} {a T J

This rule says that given a sequence of « plus a vowel, the u will become
nonsyllabic and the following vowel will be doubled. The first element of
the doubled vowel is assigned the same tone as the u vowel, while the
second element retains the original tone. (See Chapter 7 for some discus-
sion of an alternative way of describing cases where a tone associated
with a vowel remains even though the vowel itself is either lost or
devocalized.)

The principles that have been sketched up to this point account quite
well for the pronunciation of infinitives having the structure u-verb stem-
a. Examination of more complex infinitive structures provides additional
evidence for the proposed analysis, but also requires the postulation of an
additional rule, a rule of considerable importance in Makua tonology. Let
us look at infinitive verbs that contain an object prefix between the u-
prefix and the verb stem. The examples in (98) illustrate most of the object
prefixes that occur in Makua (we have omitted two object prefixes that
involve complexities not directly relevant to the present discussion).

(98) u-vah-a ‘to give'
u-ki-vah-a ‘to give me s.t.”
w-uii-vah-a ‘to give you (child) s.t.’
w-ad-vdh-a ‘to give him/them (adult) s.t.”
u-ni-vah-a ‘to give us s.t.’
w-ad-vah-ac-a ‘to give them (children) s.t.”
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The object prefixes in (98) can be analyzed as /ki/ I sg., /u/ 2 sg. and pl.,
/a/ 3 sg. and pl., and /ni/ 1 pl. Further distinctions between singular and
plural and between initiated (adult) and uninitiated (child) objects are
conveyed by affixes added to the end of the verb stem (for example, the
suffix -ac- in w-ad-vdh-ac-a indicates a plural, uninitiated object).

The infinitive prefix remains u- before the object prefixes with an
initial consonant (/ki/ and /ni/), but glides to w- before vowel-initial
object prefixes (/u/ and /a/). This gliding to w- is accompanied by a
lengthening of the following vowel. Clearly, then, the infinitive prefix
undergoes the rule of glide formation (97)’ before vowel-initial object
prefixes just as it does before vowel-initial verb stems.

Turning to the tone pattern exhibited by the forms in (98), it is readily
apparent that the object prefixes all bear a high tone. The vowel after the
object prefix is also high toned, but the following vowel is low toned.
Given the analysis that we have developed to this point, it seems reason-
able to assume that the high tone on the vowel after the object prefix is the
consequence of tone doubling. The object prefix must itself be assumed to
bear a high tone. It is not the case that object prefixes are always high
toned in Makua; rather, they are high toned just in certain specifiable
verbal constructions, including the infinitive. We assume therefore that
the object prefixes are assigned their tone as part of the morphology; the
result of the morphology will be that in infinitive constructions the object
prefix is high toned.

It will be noted that when the vowel-initial prefixes /u/ and /a/ are
lengthened as a consequence of glide formation, the long vowel is pro-
nounced with a rising tone. Once again, this rising tone reflects the
underlying tone sequence of a low on the infinitive prefix #- and a high on
the vowel of the object prefix. The rising tone of w-ad-vah-a thus reflects
the same principle as is at work in w-adp-d ‘to whisper'.

The forms in (98) pose a significant problem that has not yet been
examined. We have formulated a tone assignment rule that places a high
tone on the first and third (if there is one) vowel of a verb stem. This high
tone will double onto a following vowel. Why, then, in an example such as
u-ki-vdh-a isn't there a high tone on the final vowel -a? We have already
implicitly suggested an explanation. We noted that it was possible to
regard the high tone on the root /vah/ in u-ki-vdh-a as arising from tone

doubling; if so, we would not expect such a high tone to double onto the
following vowel. But in order to maintain this explanation of the tonal :

patterns in (98), it is necessary to explain why the root /vah/ in u-ki-vah-a
does not have the high tone that tone assignment would predict it to have
(a high tone that would double onto the following vowel). In other words

why does the root have just the phonetic high tone resulting from doub
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and not the more fundamental high resulting from tone assignment? We
offer the following explanation: A rule of tone lowering is operative in the
language which has the form given in (99).

H LH
99 Tone lowering V—V/VC,___

Tone lowering says that a high-toned vowel will become low-toned if itis
preceded by another high-toned vowel. This rule must be applied after
tone assignment but before tone doubling. Given such a rule, the deriva-
tion of u-ki-vah-a will be as in (100).

(100) LHL L
u-ki-vah-a Underlying representation
LHHL Tone assignment
LHL L Tone lowering
LHHL Tone doubling

This analysis accounts for the failure of the final vowel -a in u-ki-vdh-a to
receive a high tone as follows: Since the high tone on the verb stem /vah/
resulting from tone assignment is lost as a result of tone lowering, there is
no high tone on the verb stem that can be doubled onto the final vowel.
The tone doubling principle then places a high tone on the verb stem,
since it follows the high-toned object prefix, but this phonetic high tone
does not itself trigger doubling.

At first glance, the above analysis might appear to be a rather round-
about way to account for the data in (98). Nevertheless, there is consider-
able support for this kind of analysis. Look at the data in (101).

(101) u-ki-hiikulél-a ‘to sieve beer for me’
u-ki-lékotianiher-a ~ ‘to pick up for me’
u-ki-lokotaniherac-a ‘to pick up things for me’

These data will follow automatically from the analysis developed here.

The derivation of u-ki-lékotdniherac-a is shown in (102).

102) LH LLLLLLL

u-ki-lokotaniherac-a Underlying representation
LHHLHLLLL Tone assignment
LHLLHLLLL Tone lowering
LHHLHHLLL Tone doubling

irther support for the rule of tone lowering is provided by infinitive
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forms containing the diminutive prefix -§i-. This prefix parallels the object
prefixes in terms of its tonal behavior, as (103) illustrates.

(103) u-$i-path-a ‘to get s.t. little or a little of s.t.
u-Si-lowol-a ‘to carry s.t. small’
u-si-lokotanih-a ‘to pick up s.t. small’

In these examples, -$i- bears a high tone and this high tone is doubled onto
the following vowel (which is the first vowel of the verb stem). The first
vowel of the verb stem does not manifest the high tone that would be
assigned via tone assignment, but the third vowel (if there is one) does.
Thus it is just the first vowel of the verb stem that must lose the high tone
assigned by tone assignment. The proposed rule of tone lowering will in
fact have the effect of lowering the high tone on the first vowel of the verb
stem since it is preceded by the high-toned diminutive prefix. Clearly, our
analysis of the data in (98) extends naturally to the data in (103).

It happens that it is possible to have both the diminutive prefix and
also an object prefix. There is some flexibility in the order in which they
occur, but the examples cited below in (104) show the diminutive prefix
before the object prefix.

(104) u-$i-ki-patel-a ‘to get s.t. little for me’
u-si-ki-paptarulél-a ‘to separate s.t. small for me’
u-Sicki-lokotdaniher-a ‘to pick up s.t. small for me’

The examples above follow automatically from our analysis as long as we
make the following assumption about the way in which the tone lowering
rule stated in (99) operates. This rule must operate so that in a sequence of
high tones (not separated by a low tone), all but the first high tone is
lowered. In other words, any number of successive high tones will be
lowered after a high tone. (See Chapter 7 for some discussion of the
general problem posed by examples such as this.) The derivation of
u-Si-ki-lokoténiher-a is given in (105).

(105) LHH LLLLLL
u-si-ki-lokotaniher-a Underlying representation
LHH HLHLL L Tone assignment
LHL LLH Tone lowering
H Tone doubling

-

Let us now look at the combination of the object prefixes with
vowel-initial verb stems:
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(106) w-eémés-a ‘to stand s.t. up’
u-ké-émes-a* ‘to stand me up’
u-w-éémes-a ‘to stand you (child) up’
w-é-émes-a ‘to stand him/them (adult) up’
u-né-émes-a ‘to stand us up’
w-é-émes-dc-d ‘to stand them (children) up’

Taking the consonant-initial object prefixes /ki/ and /ni / first, we see that
the i vowel of these prefixes is absent on the surface but that the initial e of
the verb stem /eme3$/ appears in a lengthened form. There is considerable
additional evidence in the language that the sequence ie is always replaced
by ee. Turning to the vowel-initial object prefixes, we can readily see that
the /u/ prefix glides to -w- before a vowel-initial verb stem and lengthens
the following vowel in doing so. This gliding is of course expected, given
the existence of the glide formation rule stated as (97)'. 1t should be
pointed out, however, that there is one problem that must be worked out
in a complete analysis of Makua. Given the underlying representation
/u-u-emes-a/, both the infinitive « and the object u satisfy the conditions
for glide formation. It is necessary to guarantee somehow that glide
formation applies first to the object prefix; when it does, it destroys the
conditions for the infinitive prefix to undergo the rule.

One object prefix remains to be discussed; namely, the third person
prefix /a/. Notice that in w-é-émes-a ‘to stand him/them up’ the sequence
ae (resulting from the juxtaposition of /a/ with the initial /e/ of the verb
stem) is replaced by ee. The infinitive prefix u- glides to w- before this ee
vowel. Recall that ordinarily when u- glides to w- it induces doubling of
the following vowel. If this doubling occurs in the example under discus-
sion, a form like *w-eé-émes-a would result. But Makua never allows
more than two vowels in succession within a word. There are two ap-
proaches to preventing a form such as *w-eé-émes-a. The first approach
would say that glide formation has the effect of doubling the following
vowel only when that vowel is not followed by another vowel. The second
approach would allow glide formation to induce the doubling of any
following vowel, but would postulate a rule reducing a sequence of three
(or more) successive vowels to two. Either of these approaches is feasi-
ble; but since there are cases in the language where a sequence of three or
more successive underlying vowels must be reduced to two, we will
assume that the second analysis is independently motivated and will make
use of it in our discussion. We refer to this rule as vowel reduction. It is
stated as (107).

! The morpheme breaks between parts of a long vowel are meant merely to indicate in a
rough way the morphological structure of the word. The placement of the breaks is not
meant to suggest any theoretical claim.
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(107)  Vowel reduction V.Vi(V) — V, Vv,
where (V) = one or indefinitely many

successive occurrences
of V,

Rule (107) must apply after glide formation, since (107) will eliminate the
extra unit of vowel length produced by glide formation, converting /w-
eé-émes-a/ to w-é-émes-a.

We have now accounted for the segmental structure of the items in
(106). But what about the tone? A form like u-k-éémes-a is easily derived
by the analysis we have given.

(108) LHLLL
u-ki- emes-a Underlying representation
LHHLL Tone assignment
LHLLL Tone lowering
LHHLL Tone doubling
u-ké-émes-a ie — ee

u-w-éémes-a can also be derived easily, but requires that the high tone
associated with the object prefix /u/ be transferred to the following
lengthened vowel. In other words, the structure /u-i-émes$-a/ must, fol-
lowing glide formation, be realized as /u-w-éémes-a/. The tonal pattern
high—high exhibited by the object prefix /u/ and the following /e/ vowel
must be retained on the sequence /wee/ resulting from glide formation.

It is not, however, the case that the tone of a /u/ vowel that under-
goes glide formation is always maintained on the following vowel. This
can be seen from w-éémes-a ‘to stand him/them up’. The underlying
representation of this form is /u-4-emes-a/. Tone assignment will place a
high tone on the first vowel of the verb stem, but tone lowering will in turn
lower that high. Tone doubling will copy the high of the object prefix /a/
onto the following /e/ vowel. The sequence /ae/ is assimilated to /ee/.
The u- of the infinitive prefix must glide to w-, but the low tone of the
infinitive is lost entirely from the surface form. We would like to offer the
following explanation for this fact. Recall that the rule of vowel reduction
must reduce three or more identical vowels to two. In Makua, a single
vowel may in general bear only one tone: high or low. Thus when a three
vowel sequence is reduced to two, the three tones of these vowels must be
reduced to two. We propose the following principle for how this tone
reduction is to be accomplished.

(109) HIGH TONE PRESERVATION PRINCIPLE: When vowels undergo
vowel reduction, a high tone is never deleted as long as there is
a low tone available to be deleted.
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The high tone preservation principle says that if a structural tone must be
lost due to the need to compress three tone-bearing elements to two, a low
tone will drop out rather than a high tone. The high tone preservation
principle is in effect part of the vowel reduction process, specifying the
precise manner in which a sequence of vowels (and their tones) will be
reduced.

The derivation of w-é-émes-a ‘to stand him/them up’ will now be as
in (110).

(110) LHL L L
u- a-emes- a Underlying representation
LHHL L Tone assignment
LHL L L Tone lowering
LHHL L Tone doubling

u- e-emes- a ae — ee
LHH L L

w-ee-emes-a Glide formation
HH L L

w-e-emeS- a  Vowel reduction

In this derivation, the sequence eéé must reduce to éé since the high tone
preservation principle says that a low tone will be deleted in preference to
a high tone.

It is not possible here to even attempt to fully justify the high tone
preservation principle. We will, however, cite a variety of cases which
establish that the principle as stated plays a crucial role in deriving fairly
complex tonal patterns.

The prefix -hi- is used in various negative verbal constructions in
Makua. It is used, for instance, to form a negative infinitive. The exam-
ples in (111) illustrate the behavior of -Ai-.

(111) u-hi-vah-a ‘to not give'
u-hi-hin-a ‘to not hurt s.o.’
u-hi-lékot’el-a ‘to not pick up’
u-hi-lupat®-a ‘to not hunt’
u-hé-émes-a ‘to not stand s.t. up’

It is readily apparent that the negative element -ki- bears a high tone in
this construction and that this high tone doubles onto the following vowel.
It is also apparent that the high tones assigned by tone assignment do not
show up at all in these forms. The absence of the high tone assigned to the
first vowel of the verb stem is expected, of course, due to the operation of
tone lowering. But the absence of the high tone assigned to the third
vowel of the verb stem (cf.. u-hi-lékathol-n nnt *u_hidAbarhsl AN ic vanw
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pected. A special rule is required that lowers any stem high tone.after the
negative prefix -hi-. The derivation of u-hi-l6kotbel-a will be as in (112).

(112) LHLLLL .

: u-hi-lokotel-a Underlying representation
LHHL HL Tone assignment
LHLLLL Tone lowering after -hi-
LHHLLL Tone doubling

With this much background, let us turn to the forms that are rel‘evant
for the high tone preservation principle. Consider the tonal behavior of
negative infinitives that contain an object prefix.

(113) u-hi-ki-vah-a ‘to not give to me’ L
u-hi-i-vah-a ‘to not give to you (child)
u-hi-ki-lokotaniher-a ‘to not pick up for me’

u-ha-a-lokotaniher-a ‘to not pick up for him’
u-hi-ké-emes-a ‘to not stand me up’
u-hé-é-mes-a ‘to not stand him up’

It is readily apparent from u-hi-ki-vah-a and u-ht’-kz’-lokotfmiher-a that the
negative prefix once again is high-toned and doubles its high tone onto the
following vowel (which is part of the object prefix). There is no tracg of
any other high tone: not the high tone typically assoc:a.ted with the o_bject
prefix itself (cf., u-ki-vdh-a ‘to give to me’), not the high tones typically
assigned to the first and the third vowel of the verb stem. Thug we must
assume that the -hi morpheme triggers lowering of all these high tonc?s.
Next notice that the i vowel of the negative prefix assimilates t.he quality
of the following vowel: Thus iu yields uu and ia yields aa. This presum-
ably represents a facet of the assimilation process noted earlier that
convertsie to ee and ae to ee. Finally, consider u-hé-é-mes-a ‘tp not stgnd
him up’. This form derives from /u-hi-a-emes-a/, apparently via a deriva-
tion something like (114).

(114) L HHL L L )
u-hi-a-emes-a Underlying representation
LHHH L L Tone assignment
LHLL L L Tone lowering after -hi-
L HHL L L Tone doubling

u-hi-e-emes-a ae — ee
LHHL L L

u-he-e-emes-a ie —> ee
LHH L L

u-he-e-mes-a Vowel reduction
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Vowel reduction in this example reduces the sequence éée to é6. This is
just what the high tone preservation principle predicts. We have thus seen
that the sequences eéé and éée both reduce to éé6. A low tone deletes
rather than a high tone.

The long vowel -aa- is used in Makua as a tense/aspect marker and is
placed between the subject prefix (which obligatorily appears on all finite
verbs in Makua as in other Bantu languages) and the verb stem. Thus we
find examples like y-aa-lipdtt-a ‘he was hunting’. The -qa- tense/aspect
marker here is low-toned. The first vowel of the verb stem is high toned
(and this high tone is doubled onto the following vowel). It appears then
that the tone assignment principle that operates on infinitives is also at
work in this verb tense. This hypothesis is confirmed by an example such
as y-aa-lokétaniher-a ‘he was picking up’, where we see that both the first
and the third vowel of the verb stem bears a high tone (doubled onto the
following vowel). Consider next an example like y-aa-ki-papgacér-d *he
was making s.t. for me’. As expected, the object prefix-ki- is high-toned,
Just as in the infinitive. The high tone of the object prefix induces the
lowering of the high that would be assigned to the first vowel of the verb
stem by tone assignment. The high tone assigned to the third vowel of the
verb stem is retained, however. Consider now y-a-d-pdygacér-d ‘he was
making s.t. for him’, which results from the derivation in (115).

(115) LLHL LLL
Y-aa-a-papgacer-q Underlying representation
LLIHH LHL Tone assignment
LLHL LHL Tone lowering
LLHH LHH Tone doubling

LHH LHH Vowel reduction
y-a-a-paygacer-a

The vowel reduction process in this case reduces the sequence aad to ad.
Once again it is a low tone that is lost rather than a high tone. Now
suppose that instead of a consonant-initial verb stem like -paygacer- we
had a vowel-initial verb stem like -ezetel- *to thresh for'. The datain (116)

illustrate the behavior of such verb stems in the verb tense presently
under discussion.

(116)

a. y-e-ététhél-g ‘he was threshing for’ (from: /y-aa-ététhél-4/)

b. y-aa-ké-étethél-G ‘he was threshing for me" (from: /y-aa-ki-étethél-4 /)
C. y-é-étethél-dq ‘he was threshing for him’ (from: /y-aa-g-étethél-4 /)
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In (116a) the sequence aaé is converted to eeé by vowel assimilation and
then to eé by vowel reduction. In (116b) the object prefix -ki- comes
between the tense/aspect prefix -aa- and the initial vowel of the verb
stem, thus no vowel reduction is necessary. Example (116¢) exhibits a
more complex case of vowel reduction than we have yet encountered, so
its derivation will be shown in full.

(117 LLHLL L L
y-aa-a-etetel-a Underlying representation
LILHHLH L Tone assignment
LLHLLHL Tone lowering
LLHHLHH Tone doubling

y-ee-e-etetel-a ae — ee?
HHL H H
y-e-etetel-a Vowel reduction

Here the sequence eeéé reduces to é¢; in other words, four vowels reduce
to two in such a way that both low tones are lost while the high tones are
retained.

We have space only for one additional class of examples. Before
turning to the relevant examples it is necessary to observe that the subject
prefixes before the -aa- tense/aspect marker exhibit a special form. For
example, ki- the | sg. prefix appears as k-, mu- the 2 p. (adult) prefix
appears as mw-, and so on. It happens, however, that there is no overt
prefix at all for a 3 sg. (child) subject. With this in mind, let us turn to
examine what is often referred to by Bantu scholars as the consecutive
tense. It consists of a prefix k'd- followed by the subject prefix followed
by the -aa- tense/aspect marker followed by the verb stem ending in -a.
Thus we have k"d-mw-aa-ttdw-d ‘and then you (adult) ran’. The tone of
the k%- prefix is peculiar in that it does not copy onto the following vowel
as expected; we have no explanation for this exceptional behavior. Now,
if the subject of a verb in the consecutive tense is a 3 sg. child, no overt
prefix occurs between the kP4- prefix and the -aa- tense/aspect marker.
We thus create a sequence of three consecutive a vowels. The result can
be seen in kPd-a-t"dw-d ‘and then he (child) ran’. Note that the sequence
daa reduces to da. This is again just what the vowel reduction process in
conjunction with the high tone preservation principle predicts.

Let us consider now what happens when the 3 sg. (adult) object prefix
-a- occurs between the -aa- prefix and the verb stem. An example would

% This rule must either apply iteratively or be phrased to affect any number of a vowels
before an e vowel.
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be kd-G-thMimel-a ‘and then he (child) bought it for him’. The derivation
of this example is shown in (118).

(118) HLLH LLL
kta-¢-aa-a-th"umel-a Underlying representation
HLLH HLL Tone assignment
HLLH L LL Tone lowering
HILLH HLL Tone doubling (note: k"d- must be
marked as not trig-
gering tone doubling)
Vowel reduction

HH H LL
kPa-a-th®umel-a

It can be seen from this example that the sequence daad reduces to dd.
Once again, this is precisely the result predicted by vowel reduction plus
the high tone preservation principle.

Finally, consider the case where the verb stem is vowel initial rather
than consonant initial. An example is -efet"el- ‘to thresh for’. Compare
khéétéréld ‘and he (child) threshed for' with k"éétetéld ‘and he (child)
threshed for him'. The derivations of these forms are shown in (119) and
(120).

(1199 H LLLLLL

kPa-¢-aa-etetPel-a Underlying representation
H LLHL HL Tone assignment
inapplicable Tone lowering

H LLHH HH  Tone doubling (recall, k"d- exception-
ally fails to trigger
doubling)

khe- ee-etetel-a ae —> ee
HHH HH
khe-e- tethel-a Vowel reduction
(120) H LLHLL L L
kYa- ¢-aa-a-etettel-a Underlying representation
H LLHHL HL Tone assignment
H LLHLL HL Tone lowering
H LLHHL HH Tone doubling

kYe- ee-e-etethel- q ae —> ee
HHL HH
kte-eteth el -a Vowel reduction

In (119), the sequence éeeé is reduced to éé, while in (120) the sequence
éeeéé is reduced to éé. In the latter example five units of underlying vowel
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length are reduced to two on the surface. The result i§ ?gain a level high
tone: In other words, the two low tones from the original sequence are
los ;;’l:rhe;z;: shown in the latter part of thi_s section that vow'el reduct_lort{
and the high tone preservation principle will accpunt for a wide range ot
cases where a sequence of threé or more vowels in Makpa reduces to jus
two. These examples have also shown tha‘t thg i.lnal)ISlS of Maklll)a t(l))m:
developed earlier is applicable not jl{St to 1pﬁmt1ve forms of ver ks,d !;1
extends to other verbal forms as well (in particular, verb tense.s‘ marked by
the prefix -aa-). Makua, like many other Bantu languages, UtlllZe; ;(;ni in
quite complex ways, and not all aspects of the tonal structure o ‘Ma 1ua
verbs have been treated here. Nevertheless', all of tl}e tonal prmcnpbesi
proposed here can easily be shown to come into play in all of the? ve.rla
forms of the language, as well as in other word classes. The prmcnphes
enumerated here thus help to account for a large part of the rather
intricate tonal patterns of Makua.

Exercises

1. Hebrew Itpa’el pattern.

a. Assume that all verb roots in this exercise have the URs QVCeC or CVCCe.C.
Formulate rules to account for the e ~a and voicing alternations in the following

data.
1 sg. 3 sg. masc. 3 sg. fem. Gloss
itparnasti  itparnes itparnesu ‘earn’ i
itparsamti  itparsem itparsemu ‘become famf)us
idbalbalti  idbalbel idbalbelu ‘be confrxsed
idgalgalti  idgalgel idgalgelu ‘revolve

b. Formulate a syncope rule to account for the ¢ ~ ¢ alternation.

ithamakti  ithamek ithamku ‘turn away’ ‘

itlabasti itlabes itlapsu ‘get dresse'd

idbadarti idbader idbadru ‘rr}ake fl{n

idgarasti idgares idgarsu ‘dwon:ce

itpalalti itpalel itpalelu ‘pray .

itxamamti  itxamem  itxamemu ‘warm

itmotati itmotet itmotetu ‘quake’ . )
it?osasti it?0Ses it?oSesu ‘recover consciousness

idbodati idboded idbodedu ‘seclude oneself”

¢. The following data require two new rules which must be ordered with earlier

ones.
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istaparti istaper  istapru ‘get a haircut’ (cf., sapar ‘barber’
istarakti istarek  istarku ‘comb hair’ (cf., ma-srek ‘comb’
iStaparti iStaper  istapru ‘improve’ (cf., Sipur ‘improvement’
ictalamti  ictalem  ictalmu ‘have one's photo taken" (cf., calam ‘photographer’
izdakanti  izdaken  izdaknu ‘age’ (cf., zaken ‘old’

izdarasti  izdarez  izdarzu ‘hurry (cf., zariz ‘alert’
itamamti  itamem  itamemu ‘feign innocence’ (cf., tamim ‘innocent’
idardarti  idarder idarderu ‘decline’ (cf., dirdur *rolling’

d. The following data require three new rules ordered with earlier ones. (In the
prestige dialect § and % do not appear phonetically. Our data reflect the nonpres-

tige dialect.)
itmaleti itmale itmal’u ‘become full'
itpaleti itpale itpal?u ‘become surprised’
itnaseti itnase itnas?u ‘feel superior®
itpatahti  itpateah itpathu ‘develop’
idgalahti  idgaleah idgalhu ‘shave’
itnacahti  itnaceah itnachu ‘argue’
iStagati iStagea  istagSu ‘become mad’
itparati itparea  itparSu ‘cause disorder’

2. Lomongo (Hulstaert 1957).

a. Propose an ordered set of rules to account for the phonological and tonological
alternations in the following data from this Bantu language. Transcription: e =
[el, 0 = [2], acute accent is high tone, circumflex is falling, a vowel without a tone
mark is low-toned. J =[jlisin free variation with [dz] and #s is in free variation with
[€). Except for the first column al forms are present tense. Assume that the final a
of these words is a verb suffix.

Imper. 1 sg. 2 sg. 3 sg. 1 pl. 2 pl. 3 pl. Gloss
sapgd fsayga ésapga dsaygga tésayga lésanga bdsapga ‘say’
kambé fkamba ékamba dkamba tékamba lékamba bdkamba  ‘work'
Jila Hjila djila djila tojila l6jila bdjila ‘wait’
éna Hjéna wéna éna tswéna  jwéna béna ‘see’
isa Rjisa wisa isa tswisa Jwisa bisa *hide"
iméjé  rjimeja wimeja imeja tswimeja  jwimeja  bimeja ‘consent’
ind Ajina wina  ina tswina  jwina bina *hate"
bina mbina  éina dina téina i6ina bdina “dance’
béta mbdta  ébdta ddta todta lodta badta ‘get’
béta mbéta  66ta déota toota l66ta bdéta ‘beget’
meld mmela  omela  dmela tomela lomela  bamela *drink’
loma  rdgma  $loma dlgma  t9lgma  Iglgma bdléma ‘kiss®
londi  tidonda glonda dlonda  tglonda  Iglonda bdlonda ‘chase’
usd Hjusa wilsa dsa tswilsa  jwisa bisa ‘throw’
asd hjasa wdsa asa iswasa  jwdsa basa ‘search’

b. The following data provide additional confirmation of some of the rules in a. The
accent of the final vowel of the imperative obeys a polarity principle: it is always
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Imper.

bdka
kotd
mépga
kondd
kofa
titla
bila
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the opposite of the tone of the preceding vowel. On the other hand, the tone of
certain derivational suffixes, such as the applied /-el/, is always the same as the
following vowel. How must these tonological rules be ordered to account for the

data in b?

Passive Causative Applied Applied Causative Gloss

imper. imper. imper. applied imper.

bdakwa bdkya -bdkela  bdkéla bakéja ‘fasten’

kotswa  kotsd -kotela kotéla kotéja ‘perch’

mépgwa méygya  -mépgela mépgéld  mépgéja ‘sway'

konjwé  konjd -kondela kondélé  kondéja ‘cover with sand’
kofwad kofya -kofela koféla koféja ‘have an accident’
tujwa tuja -tiilela tuléla tuléja ‘forge’

bijwa bija -bilela biléla biléja pull’

3. Maitese Arabic (Brame 1972).

a. Formulate a stress insertion rule and a vowel elision rule to account for the

3sg. m
tdalab
hélom
haétaf
kérob
béza?

ld?at

réhos
masat
néfa?

I sg.
nimsah
nisha?
nikteb
nél?ot
norbot
némsot
nonfo?
niskot

alternations in the following perfect verb forms. Hint: order the stress rule before
elision. Account for the o ~e alternation as well. (acute accent = stress).

. 3sg.f. 12sg. 3pl. 2pl 1 pl. Gloss
tdalbet tiabt talbu  tlabtu  tlébna ‘ask’
hélmot  hlomt  hélmu  hlémiu  hlémna ‘dream’
hatfetr  htdft hdtfu  htdftu  htdfna ‘grab’
kérbot  krobt  kérbu  krébtu  krébna ‘groan’
béz?et  bzd’t béz?u bza’tu  bzd’na ‘spit’

b. The following require a new rule. How must it be ordered with the rules of (a)?

la’tetr  il?2an  lg?tu  il”antu  il?atna ‘hit’

rohsot  irhést  réhsu  irhéstu  irhésna ‘become cheap’
mdstet imSdtt mdstu  imSdttu  im$dtna ‘combd’

néf?et  inféd’t néf’u infd’tu infd’na  ‘spend’

c. In the imperfect nonderived roots take the underlying shape CCVC with a vowel
that is generally different from that of the perfect. Do not attempt to relate the
perfect and imperfect root shapes by rule. Account for the i ~o alternation in the
following imperfect forms, ordering the rule correctly with the rules already in
the grammar.

2 sg. 1 pl. 2 pl. Gloss

timsah nimshu  timshu ‘wipe’

tisha? nish?u  tish’u ‘smash’

tikteb  niktbu  tiktbu ‘write’

tél?%0t  nél?tu  t6l7tu ‘hit’

torbot  nérbtu  térbtu ‘tie’

témsot nomstu  témstu ‘comb’

tonfo? nonf?u  tonf’u ‘spend’

tiskot  nisktu tisktu ‘become silent’
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g data, ordering it correctly with the

- The following forms require a new rule. Do you encounter any problems in

ordering this rule with stress and elision? How is this rule ordered with the other

nizbor  tizbor nizbru  tizhru ‘prune’
nijbor  tijbor  nijbru  tijbru *pick up’
nidhol  tidhol  nidhlu tidhlu ‘enter’
nobzo? 6bzo? nébz’u  tébzu ‘spit’
nofto?  tofro?  néft’u  toftou ‘unstitch’
né?tol  t6%tol  né?u 167ty kill’
d. Formulate a rule to account for the followin,
preceding rules.
nd’sam  ta’sam  nd’smu  té%smu ‘divide®
nd’bez  td’bez  nd’bzu  td%bzu ‘jump’
néhsad  téhsad néhsdu  téhsdu ‘reap’
ndhdem tdhdem nahdmu tahdmu ‘work'
e
rules?
nisrob tisrob nisérbu tisorbu ‘drink’
nékrob  tékrob  nokérbu  tokérbu ‘groan’
nitlob titlob nitélbu titolbu ‘pray’
ndhrab  tdhrab  nahdrbu tahdarbu ‘flee’
nifrah tifrah nifirhu tifirhu ‘rejoice’
nisra? tisra? nisir?u tisir’u ‘steal’
né’mos  t6’mos no?omsu  to’émsu ‘kick’
nidnib tidnib nidinbu tidinbu ‘sin’



