





The Vowel System of Pero b1

1. syllables of the structure (C}V{%}CC;
2. syllables of the structure CCV{(C) in which the first consonant
is not a nasal.
The following consonant clusters, which are not allowed in Pero, require a

vowel insertion:
3. [-back] [+back], i.e. clusters such as -pk-, =bg~, -vy-, -dg-.

Arother type of cluster is the one which has in the first or second position
[j] (= TPA dZ ). The following is the formulation of this constraint in

terms of features:

. C C
L, [-nasall [+palatall

C C
5. [+palatal]

Clusters in which the first consonant is a nasal and the second is [J] are
allowed.

Although there are several types of constraints that require insertion
of a vowel, the quality of the epenthetic vowel is determined by the same
conditions regardless of the type of constraint. The only environment
which does not naturally determine the quality of the epenthetic vowel is
described by the following rule:

Rule 1. EPENTHESIS I
g - v / C__ C##
+high

+round

The rule states that [u] is inserted in order to break a word final (hence

syllable final) consonant cluster.

a Agn m > [éddgnﬁm] (for consonantal changes see Frajzynzier
neg bitter neg [1978])
a din m - [addinlm]
black
3 tém m - [ardmim]
blood
&  Am m - [&amim]

water



L2 Studies in African Linguistics 11(1), 1980

The claim that there is nothing in the environment that predicts that
the epenthetic vowel is [u] is based on the fact that it is inserted re-
gardless of the quality of the preceding vowel. One could conceivably
claim that it is the consonantal suffix [m] which determines the quality of
the epenthetic vowel, and unfortunately there is no other consonantal suf-
fix added to the stems ending in a consonant by which one might test this
hypothesis.

An alternative solution would be to postulate /a...um/ as the under-
lying form of the negative morpheme, i.e. instead of postulating insertion
of Lu] one would postulate its existence in the underlying representation.
This would in turn require a rule deleting /u/ whenever it is preceded by
a vowel, e.g.

3

& gbéndl um - [agbdndim]

neg baobab neg
Assuming that the underlying form of the negative contains /u/ one would
have to postulate the following rule to account for the deletion as in the

example above.

Rule 2. VOWEL ELISION
v - (] /V+

The rule says that a vowel is deleted when preceded by another vowel in a
different morpheme. The rule, however, is not otherwise supported in the
language as there are vocalic suffixes which when added to morphemes ending
in a vowel do not cause deletion of this vowel. Such is the case with the
definite suffix -i
In the remaining environments the quality of the epenthetic vowel is

determined either by the quality of the preceding vowel (when the approp-
riate vocalic and consonantal environment is met) or by the quality of the
following vowel (in all other environments). The following rule is written
with the intention that its subparts be applied in order from top to bottom,

i.e. first, application to the narrower environment, then to the wider:
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Rule 3. EPENTHESIS IT

g - v s (r v c c C
+high +high <ytpal;> < +paly>
-long < —roundl
<y-round;> _
<,around,> $c_c v |
4 <,around,>
C CcC !
<2uroundﬂ>
<
\ /

where § in line 2 is a syllable containing a long vowel
or ending in a nasal or a consonant identical to the next
consonant

The top line of the rule says that 1 is inserted between two palatal

consonants which are preceded by the sequence IC , regardless of the vowel

in the following syllable:

wicc- j- = [wlccljo] "burn it (pl.)!"
burn  pl [IMPERATIVE]
The second and third lines say that the epenthetic vowel will agree in

roundness with the following vowel. In the second line, a vowel is inserted
between consonants following a heavy syllable provided that syllable con-
tains a long vowel or ends in a nasal or a consonant identical to the next

consonant (i.e. NC and C,C, Dbehave as inseparable clusters)

tdul- ko +  [tbuldgd] 'he scattered’
scatter Perf
’ A 2P R-1k ’ [ '
bdan- kb6  ~+ bdanlkd > [bdandyo] "ne looked
look Perf
pénj- J- - Lpénjijol 'see many'
see rl [ IMPERATIVE]
édHl -tu > [ééHhrO] 'eat many and come'
eat pl Vent
4dd- =i > [éAH?j}] 'always eat many'

eat pl Hab

The third line says that elsewhere when three or more consonants occur
in a row, insert a high vowel agreeing in roundness with the next vowel be-

fore the last two consonants (see below, following Rule 8, for some examples) .
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Postulating the existence of epenthetic vowels in Pero allows us to ex-
plain several facts that have remained unexplained so far. The first of
them pertains to the formation of plural verbs and the other to the vowel
alternations. There is a group of verbs which have the first syllable
light and a sonorant as the first consonant of the second syllable. The

formation cof the plural forms for such verbs can be represented by the fol-

lowing rule:

Rule 4. PLURAL VERB FORMATION
01V02 v - CIVCICICZ—
T+son] [PLURAL]
This rule produces a syllable structure unallowed in Pero. By Rule 3, [1]

or [u] is inserted to produce syllable structures that are allowed:

r'd R"h ’ - , A
pin- > pippn- "=~ [pippino]
wash [ IMPERATIVE]
mén- > mémmn- - [mémmﬁnbﬁ
like [ IMPERATIVE]
nir- > mimmr- - [mfmmdrég
remember IMPERATIVE]
Jjir= - Jlcer- > [jicclrd]
steal [ IMPERATIVE]

The plural forms of the roots or stems that already have a consonant
cluster in the middle position is formed by addition of the phonologically
conditioned suffixes -j- or -t- . Addition of a consonantal suffix to a
consonant cluster once again produces an unallowed syllable structure and

therefore requires insertion of a vowel as formulated in Rule 3:

R-3 - s PN
y fmm- -i- = yimmj- > lyfmmdjo]
£hink P1 [ IMPERATIVE]
yémm- —j- o+ yémmj-  +  [yémmljo]
carve Pl [ IMPERATIVE]
wacc- -j- ~ whccj- +  [wdccdjo]
scatter Pl [ IMPERATIVE]
cadd- t- > cAddt- > [cdddUrd)
carry Pl [IMPERATIVE]
dfti- -t- -~ dftit- » [d{i1dro]
fetch 1 [ IMPERATIVE]

water
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Thus the rule accounts for the presence of the same vowel (in the examples
above it is [u]) in various forms of the plural verbs. But it also ac-
counts for the vowel alterations. The forms above are quoted in the imper-
ative which in all of these verbs has a back vowel. If however there is a
non-back vowel following the epenth2tic vewel the epenthetic vowel is non-
back:

SN e —_— > [eaddlrjt] 'alvays carry many'
carry Pl Habit
Z. . L R'693 I SN I\ 1 y
penj- -ji- -na > " [pénjfjinal saw many and came
saw Pl  Perf
Vent
ef. [pénjidjol 'see many!'
[IMPERATIVE]
cdmm-  -j- -ﬁ? > [cdmmfccl] 'always make many ropes'
make a 1 abit
rope
cf. [cdmmdjo) 'make many ropes!'
[ IMPERATIVE]

The conditions governing the quality of an epenthetic vowel when it is
inserted to break an unallowed consonant cluster are the same as in Rule 3.

The rule to account for constraint 3 (p. L1 ) has the following form:

Rule 5. EPENTHESIS III

AY
¢ - +high / C___C A%
~long [-back] [+back] [around]
around
, N R-5 ’ s R-1L ., - ,
tdr- -ko- >7 /thrdko/ [tiréys] climbed
climb Perf
4 \ R-5 ’ ’ “
kib- -ko +  [kibdgo] 'tasted'
taste Perf
R-5
kad- -kd > [kdddgo] 'refused'
refuse Perf
R- ’ Y
kad- -ko de , nl 5 [kidTgéent ] 'he refused'
refuse Perf Pre- ICp
Pron

2The insertion of -ee- is required in certain cases when a verb is
followed by a pronominal suffix. A description of the phenomenon in Pero
and other West Chadic languages is the subject of a publication in prepar-
ation.
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The derivation of the phonetic form immediately above requires the ap-

plication of the following ordered rules:

Underlying /kﬁd\ kd ée ni/

R-2 VOWEL ELISION kd k e ni

R-5 EPENTHESIS III kidi k de ni

STOP VOICING

(see Frajzyngier [19787) [de?géenT] the refused'

Thus the rule of epenthesis allows us to explain and therefore predict the
vowels in different inflectional forms.
The rule to account for epenthetic vowels resulting from constraints L

and 5 (p. 41 ) have the following form:

Rule 6. EPENTHESIS IV

¢ - r v / c_ ¢ v
+high [-nasal] [+palatal] [around]
‘:xround
~long c_¢C \

[+palatal] [around]

(WB: [j] is the only [+palatal] intervocalic consonant)

a4t —-it- > [édYJT] 'always eat'
eat iabit

kdp- -Ji- > [kéviji] 'always talk'
talk Habit

clg- -iY- + [clgfji] 'always fall down'
fall down ﬁabit

tihr- _r + [tdrfjY] 'always climb'
climb iabit

Kéj- —kO- » [k&jé yb] 'moved'

move Perf

ma ] - ~kd- + [mdjoyo] 'asked'

ask Perf

In the last two examples, the rule VOWEL LOWERING IV (see p. 55 ) applies
to the epenthetic [ul.

- R'6 [ TN
éj- -tu- & £8a pljtu = [pfjdtd] ¥ [pfjdrd] 'thatch and came'

p
thatch Vent

¥amOP » CONTINUANT [Frajzyngier 1978
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L. VNeutralization of the Contrast [+round] vs. [-round]

As in many West Chadic languages (cf. Schuh to appear) the contrast
between front and back high vowels is not very stable. In Pero there are
instances of free variation between short /i/ and /u/ within the same dial-
ect, e.g. tlccod and tflcco 'pound' as well as variation between dialects,
e.g. Filiya [pfdi], Gwandum [td4d}] 'place’ ([f] is a realization of /p/ be-
fore back short vowels, cf. Frajzyngier [1978])

The neutralization of the feature [round] may occur in Pero as a result
of two processes. The first process is the assimilation of /i/ - [u], and
the second process involves changes in the feature [back], which is a re-
dundant feature for Pero vowels. This process will be labeled "centraliza-
tion". By this process both /i/ and /u/ become [$] in certain environments.

In both dialects on which the present study is based th: “ollowing rule
accounts for the neutralization of the feature [round] before a round glide
or 2 round vowel preceded by a sonorant. The round glide may or may not be

preceded by a sonorant.

Rule T. ROUNDNESS ASSIMILATICN

V > [+round] / (|tcons|y [-cons
[+high] +son -voc
+round,
+cons ~cons
+son +voe
+round
Examples of /i/ ~ [u] / ( C yw
[+son]
. , \ R-7 o2 R-21 N2y ' '
ni + wé + ko -> [nlwéyol =~ [ntéyo] I saw
I see Perf
cl ( g wé + ko > [$lUwéyo] 'you saw'
oulf see Perf .
v ([8] is a variant of /c/ occuring be-
tefore z sequence [-cons]l-cons’,
cf. Frajzyngier [1978])
n} + n  + wécc- + na - [nlnwéccinal 'T roasted and came'
T Conj roast Perf
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Example of /i/ > [u] / C v
[+son]{+round]
nl t6dd- ko -~ [nﬁrbdggyb] 'T cracked!
I crack Perf

In the derivation of the phonetic form, the rule of assimilation is preced-
ed by the rule STCP » CONTINUANT which creates the necessary sonorant. The

complete derivation of this form has to include the following rules:

R-3  EPENTHESIS II nt t6ddt u- ko
R-14 VOWEL LOWFRING IIT Y t&ddeks
STOP » CONTINUANT nYrédddyd [Frajzyngier 1978]

R-7  ROUNDNESS ASSIMILATION  nurdddéyo

The following rule of centralization accounts for the neutralization of
the feature [round] by indicating the changes in the articulation of both

/i/ and /u/.
Rule 8. CENTRALIZATION
v » [pack]/ ¢ c$
+high -round| [+back]
-long

The rule states that short /i/ and /u/ will become [#] when following a back

consonant in closed syllable.

Underlying /tékk- 1 +tl/ /tékk- | +na/  /tékk- | +kd/
” rub Vent en Perf
Tmp er
C ASSIMILATICN tékk-11U tékk-113 -
[Frajzyngier 1978]
STOP + CONTINUANT — — tékk-1yd
[Frajzyngier 1978]
R-18a VOWEL RAISING tfkk-110 —
R-3  EPENTHESIS II t kK11 tékkilla tékkil1yé
R-8  CENTRALIZATION tikk 1Tl tékkf11a tékkI1yo
'rub and come' 'he rubbed the rubbed’
and came'
Compare the above example with the Imperative form tékk(lo ‘'rub!'. A

few more examples in which the same process takes place are:
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yékl- + tu > [yfgfiid] (following VOWEL RAISING, C VOICING,
mix Vent EPENTHESIS)
yékl- + nd  ~ [yéyfl13] (following EPENTHESIS, STCP » CCNTINUANT)
mix Perf

Vent
clgd- + nad  + [clgfnna) (following EPENTHESIS, C ASSIMILATION)
comb Perf

Vent

Canpare the last example with the following with which it constitutes a
near-minimal pair:
clug- + na > [clugfna]

spread Perf
Vent

The above examples have all involved centralization of epenthetic vowels.
Though I have found no examples of centralization of underlying /u/, the

following shows centralization of underlying /i/:

/ginnfma/  + [kinnima] "Geity'
The vowel 1| also undergoes centralization in another context which
does not affect u . Therefore the following rule does not contribute to

the neutralization of the feature round but rather assigns a redundant fea-

ture to the [-round] vowel i

Rule 9. i CENTRALIZATION
\ -> +back / C C
+high -round -voice
-round +labial

The rule states that /i/ will become [+] when following a voiceless labial
consonant in non-initial position. This last condition is indicated by pos-
tulating the left environment for the rule as CC , since this is the only
non-initial environment in which a voiceless consonant may occur in Pero:

Intervocalic single consonants are always voiced (cf. Frajzyngier [1978]).

ndpp-c- + ~ji ~  [ndpptcci] "they always touch'
touch P1 Habit
dpp-c- + =&ni >  [éppljdani]

open Pl Stat
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In both of the above examples the rule of centralization was preceded by
Rule 3,which inserts epenthetic [i] to break up a consonant cluster which

is not allowed by the syllable structure constraints.

5. The Contrast Between Long and Short Vowels

There is no phonological contrast of length in word final position; I
did not perceive any phonetic variations in length in this position either.

In word initial position length is distinctive only for the low vowel /a/:
i reat dajo 'stop quarrel’

In word medial position a length contrast was recorded for all vowels:

bdrl  'mix (with oil, water, etc.)' blurd 'leak'
cdvd  'put! cbovd  'rinse cloth'
pfil "ouy' bfild ‘'husk, peel’
téeld ‘'cross' 1415 task'

This system of length distinctions is unusual in West Chadic. Schuh (to
appear ) claims that no contrast of length in mid vowels in word medial
position can be reconstructed for West Chadic, but the examples quoted
above are by no means exceptional, and the distinction is not only vhonetic
but phonemic as well. The height of the final vowel of the verbal forms
above is determined by the weight of fthe first syllable in essentially the
same way as described for Kanakuru in Frajzyngier [1976], i.e. the final
vowel of the verb is [-high] if the first syllable is heavy but it is [+high]
if the first syllable of the verb is light.

In certain contexts, such as formation of the imperative, the short mid
vowels function as long regardless of their phonetic length, and they in-
variably require the final vowel to become [-high] as in the above examples
1816 'ask' and@ cbdvd 'put'. There are, however, other contexts, such as
formation of the plural verb. in which the length distinction in mid vowels
is contrastive and determines the form of the plural stem.

A preliminary internal reconstruction of the vowel system indicates
that long lee] in medial position may be derived from long [ii] as one of
its sources. In the nominal system of Pero there is no long {ii] save for

borrowed words. Restricting the analysis to nouns would even argue against
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the phonemic status of [ee] in Pero. However in the morphclogy of verbs
there is a four way contrast between /i/v/ii/ and /e/v/ee/. The "suspi-
cious" element in this contrast is /ii/ since it occurs much less frequently
than the rest of the elements.

A long vowel 1s shortened when occuring in a closed syllable which has a

non-sonorant final consonant. This is captured by the following rule:
Rule 10. VOWEL SHORTENING

Vv » [-long] / c %
-son |

plit- th > [pfttl]
make fire Vent

Long vowels dc occur, however, when followed by a sequence of consonants, the

first of which is a sonorant:

pfit- + na > [pflinna] 'made fire and came'

make Vent

fire Perf

kdandé ‘okra'

cderrd "talk for me!' (cf. céerd 'talk!')

The syllable boundary in such words is after the vowel and before the first
sonorant, i.e. kda$ndé , pli$nna . This syllabic division was obtained
in lento speech.

Although length in Pero is phonemic, not all phonetic long vowels de-
rive from underlying long vowels. Most of these vowels will be discussed
later in this paper in Section 8. Here I will only mention one possible
source of such vowels, viz. consonant deletion in intervocalic position.
The process can be illustrated with the verb méald 'wander sbout'. Its
plural form is makk(ld . As other plural forms similar to this, it has
been derived through reduplication of the medial consonant. One has there-
fore to assume that the underlying form of the verb to 'wander about' is
not méald but rather /makdld/. When a stop occurs in intervocalic posi-
tion it becomes a veoiced continuant, according to a well attested rule in
Pero (see Frajzyngier [1978]). We would have therefore a form méyélb

Since this form does not exist one has to assume that the intervocalic
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voiced continuant was deleted. Such a rule for deletion is known in other
West Chadic languages, e.g. in Kanakuru [Newman 197L4:8], but it is not
otherwise supported by the data in Pero, i.e. intervocalic continuants are
normally not deleted.

Another possible source of long vowels is the deletion of glides in

intervocalic position. This also will be dealt with later in this paper.

6. Vowel Lowering

There are several rules lowering vowels in Pero. Although the output
of these rules is often similar, collapsing them together will not serve
any purpose because the rule that would emerge would be so complicated
that it would require a considerable effort on the part of the reader to
break it down into several rules. The order in which the rules are writ-
ten is arbitrary, with the rules having somewhat similar contexts being

grouped together.
Rule 11. VOWEL LOWERING I

Vv > [-high] / v
[-long] [+1low] [-round]

v
[+1low]
The rule states that /i/ will become [e] when preceded or followed by /a/
and /u/ will become [o] when followed by /a/. The following examples show
various developments of this rule, first when the /a/ precedes the high vow-

el and then when it follows it.

i/ 7 Ll
ta fp-U > [téebl] 'he will catch'
Fut catch

Derivation of the phonetic form involves the following rules:

Underlying /ta Tp-u/
R-11 VOWEL LOWERING I ta épl
R-27 VOWEL ASSIMILATION téepl

STOP VOICING téebl (see Frajzyngier [19781)
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a  fmmfjé m > [3émmfjém] 'it is not that'
Neg it is that Neg

Note that when /a/ precedes the lowering rule applies only to | , e.g.

a  domd m > [admmom] 'not this'
Neg this Neg

Both /i/ and /u/ are lowered when followed by /a/, e.g.

[N ’ e e . f

I am > e am it is water

Eq water

nt cdll & + [nijaldd] 'may I walk around?'
I wander around Q

cd +34nY » [cdéni] 'eating'

eat Nom

It seems that the lowering of /i/ before [r] followed by [a] may be
considered as part of the same rule. Compare the following examples:

cf + 14+ wht- + tU o [Eérawdttl] 'vou (f) will come'
2 f sg Fut come Vent -

(/c/ = [8]/___[+voc]l+voc], see Frajzyngier [1978])
cfn Iotd wht- oty o-n- » [cinérdttint]

n
Rel I Fut come Vent Caus Rel
Anaphora

'which shall I bring?'
The following rule is proposedto account for the lowering above:

Rule 12. VOWEL LOWERING II

r v [-high] /__ [+voc v
, -round —cons] [+1ow]
L-long

Note that this rule differs from the preceding rule only in the fact that
[r] precedes the low vowel, which must be considered the decisive factor in
lowering.

Vowels in medial closed syllables are lowered one degree:3

30ne would like a rule wh
lowered one degree.
ing form for Rule 13:

ich more directly represents that vowels are
In an earlier draft of this paper I present the follow-
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Rule 13. VOWEL LOWERING III
v > | -high| /v(c(c)) ccv
<-high> <+low>

Condition: Does not apply to /o/.

This rule lowers the high vowels to corresponding mid vowels and the
mid vowel /e/ to [a]. The rule may be applied only once to a vowel to pre-
vent /i/ ~ e - [a].

The following examples illustrate first the application to the non-round

vowels and then to the round vowel.

/1 - el
nt fit- + ko > [n?éllbyé] 'T stood up'
I stand up Perf

i

cY ma o+ g? +n +nd > [cimayénnd] 'if you (f) don't make for me'
2f Cond o

Ben me

/e/ -~ [a]
an  + céngd -~ [anjéngd] 'one who is stubborn'
Sing  stubborn
Ay
i

+ ceyy- + ko = [nljdyydyo] 'T drank all of it!'

n

Ip drink Perf
Pl

It appears that the above rule can also operate across word boundaries. In

this case it is dependent on the tempo of speech:

féjé +n déba [féjén déba] 'Daba's chicken'
chicken Poss

t4j& + n tdya [tdjan téyal 'Taya's horse'’
horse

To see that the decisive factor here is the presence of the next word, com-

pare the following example in which the lowering does not take place:

\

& kéeké m > [akéekém]
Neg bicycle Neg

v ~ [ohigh-1] / v(c(c))__ccv
[ohigh]

A convention would then interpret resulting [+high-1] as [-high] and
[-high-1] as [+low]. This type of formalism could easily be adapted to
languages with more than three degrees of height.
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/u/ ~ [o]
nl + min- k& > [nimdngd] 'T gave'
I give Perf
Cf. minnéwé 'give me (something)'
CERR +n  + ka chAkka = [bdldngd jdkkd] 'tire him'
get tired Caus Cong 3 p sgm

The form angdnddl recorded in Kraft (n.d.) must be derived from:

an  + klndul - [angdndul] 'native doctor'
Sing deity

The next two rules are similar in that the consonant following the low-
ered vowel is [+back]. The differences between these rules are however so

numerous that they warrant postulation of two different rules.

Rule 1h4. VOWEL LOWERING IV

v |~ [-nighl / $(c)_[ ¢ Jv
+high +back
~lon +cont

The rule says that a high vowel will be lowered to the next vowel of the same
class when preceded by a syllable and followed by the back fricative [y}.
The following examples illustrate first the application of the rule to /i/

and then to /u/:

i/ > el
ma cfzé - majéyal 'you are a Jackal'
you jackal
Ay ’ \ Ay ’ A
nt + vyl + ko + [nlyéyod] 'I made’
I %ake Perft 7Y
cr. oyl + kd =+ [ylyd) 'he made'
mb + I +kd + n + [milyéydn]  'those who were appointed'
Rel put Perf Caus
cf. If + ké » [lfyb] 'he put'
/u/ » [o]
a flya m - [avdyam] 'not a thigh'

Neg thigh Neg

a + bk +m > [3]jbylm] 'not a chair'
Neg chair Neg
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Derivation of the last form involves not only the lowering rule 14 but also
the epenthesis rule 1, which produces éjjﬁkbm , and the stop > continuant
rule [Frajzyngier 1978] which produces éjjﬂyﬁm. Lowering applies only
after the stop » continuant rule.

Ample examples of the application of this rule may be found in the non-
ventive perfective forms of the verbs which have the first syllable heavy,

i.e. which require a vowel insertion before addition of the suffix ~kd

Underlying 441 + k& cbov- + ko fece- + kd
eat Pf rinse cloth P1 Pf grind P1  Pf
R-3 EPENTHESIS II 4ddiKs cdovikd fechkd
STCP -+ CONTINUANT &ddtyd cbovilyd feclyd
[Frajzyngier 1978]
R-1L VOWEL LOWERING  4dd8yd covdyd fccdyd
'they ate' 'they rinsed cloth' 'they ground’

When the back consonant that follows the "vulnerable” vowel is a voiced
stop, then the rule does not apply, e.g. kﬁbﬁgb 'he has tasted the liquid',
rfmbdgb 'he has made, produced scmething'. While the above may be sufficient
as an explanation of the constraint on the application of the lowering rule
14, one has to explain why the velar consonant becomes a voiced stop rather
than a fricative. The following rule, which is ordered after Rule 3 EPEN-

THEGIS II, accounts for the voicing of the velar stop without fricativization:
Rule 15. VELAR STOP VOICING

o + [+voice] / V (c) C Y
[+back] [+high]{+voice][+voice] [+high]
The rule states that a velar consonant is voiced when it follows a high vow-
el preceded by a sequence consisting of a high vowel and a voiced consonant.
The derivation of the examples quoted above and of other words meeting the

condition of Rule 15 would have the following form:

Underlying kib- + k&  rfmb- + k& clgd- + ko
R-5 EPENTHESIS ITI kébdkd rimbdkd cligdikd
R-15 VELAR STOP VOICING  kibdgd rfmblgd cligddgd
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The following are further examples in which lowering predictably does not

apply:

pinn- ko + [pfnnfgol "they washed'
wash Pl Pf

cl df- ko =+ [cidigo] 'who stayed'
Rel stay pf

The back consonant is a deciding factor in the next lowering rule, but

the scope of the rule is much narrower and the conditions are different.

Rule 16. VOWEL LOWERING V

v > [-high) / ## _| ¢ C
-round +back
+high -cont

The rule states that /i/ will become [e] before /k/ or /g/ followed by an-
other consonant when in word initial position.

The evidence for this rule consists of two observations. First, there
are no lexical morphemes in Pero that have a high front vowel followed by a
velar consonant in word initial position. The second observation is the be-
haviour of the morpheme i(C)~ , used as a copula in existential sentences.
This morpheme is realized as /i/ before the words beginning with a vowel
and as {C before the words beginning with a consonant. C in this case
represents the same consonant as the initial consonant of the word to which

the morpheme is prefixed:

Y 4m > [&4m] 'it is water'
water

Vowdrt o [Ywwédr)] 'it is Wori'
n.p. £

Voelnt » [Yeefnu] 'it is they'
they

When this prefix is added to morphemes with an initial back consonant the

vowel is lowered:
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Y ké  jégér + [ekkd jégér] 'it is in the morning'
loc morning
T gbdy > [egbdy] 'it is a dog'
dog
1 kpdttin -+ [&kpdttin] 'it is a man'
man
1 kpéemun ~ [ékpéemln] 'it is a woman'
woman

In the last three examples, the initial consonant, if reduplicated, is sub-
sequently deleted, because three consonant clusters are not allowed in Pero
(see Frajzyngier [1978] for derivation of [kp] and [gb]).

The last rule of lowering applies to the non-back high vowel /i/. It
cannot be ascertained that it would not apply to the high back vowel if
there were in Pero suffixes with initial /u/. Since no such suffixes were

recorded the rule will be formalized to apply only to /i/.

Rule 17. VOWEL LOWERING VI

v + [-high] / Voo ##
+high -high
—round +round

The examples chosen are of the nouns ending in /o/ plus the definite suffix:

14 + 5 - [188] "the meat/animal’
meat def
animal
fird + V> [fhroe] 'the tree'
tree def
. R-26
dio + 1 - [diog] 5 [ddé]  'the birad’
bird def
cr. bwé + 1 - [bwél] "the gruel’
gruel def

Notice that the above rule is similar to the upper part of Rule 11, lowering
the vowel after /a/. One could collapse these rules together but the new
rule would require the introduction of the feature [back]. Differences in
the behaviour of the vowels still remain as the high round vowel is not low-

ered after [0]. Since even the collapsed rule would have two different ex-

pansions the two rules may remain separated as proposed in this paper.
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T. Raising
The contrast high vs. non-high in Pero is also neutralized by the fol-

lowing raising rules.
Rule 18a. VOWEL RAISING I

Vv > [+high] / (__C) __(C)c+C Vv
[-1ow] [+high]
The rule states that one or more non-low vowels (i.e. non /a/) are raised
when a suffix consisting of consonant and a high vowel is added to a form
ending in a consonant. The rule is well motivated as the deciding factor
here is the height of the vowel in the suffix. The following are examples

of the application of this rule:

e/ » [i]
pér- -ttt > [pfrri] 'announce and come'
announce Vent
én- -tu > [pfndu] 'know and come'
now Vent
Eén— —ﬁ? > [pfnfji] 'always know'
now ab
dét- -tu > [dfttl] 'get and come'
get Vent
bél- -t4 > [bflI1u] 'break and come'
break Vent
bebll- -tu - [bibdliu] 'break many and come'
break pl Vent
fo/ » [u]
woce- - + [wlccfjl] 'always leave' (R-3 EPENTHESIS II follows
leave Hab R-18a)
ténd~ -V > [thndfji] 'always sew'
sew Hab
164> -t > [fdttl] 'pray and come'
bray
cokdt-  -th -+ [clgfttd]  '1ift and come' (R-8 CENTRALIZATION fol-
lift lows R-18a)

To the above rule there is only one lexical exception in Pero, viz. the

verb  kdv- T'to forge', e.g.
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kdv- -3V > [kévijl]

rather than the expected [klbfji]. T do not think that this exception under-
mines the rule since this verb is exceptional in many other respects, e.g.
its imperative form is k&vl rather than the expected kbévd . TIts plural
formation also differs from what one expects from the verbs having the
phonological characteristics of kévl (cf. Frajzyngier [1977]).

Another closely related rule which accounts for raising is much more
limited in scope as it applies to monosyllabic verbs only. Monosyllabic
verbs in Perc retain the final vowel when a suffix is added. This vowel is
raised if the suffix consists of a consonant followed by a high vowel. The

following rule is the formalization of the above statement:
Rule 18b. VOWEL RAISING II

Vv - [+high] / ##C + C v

[-low] [VERB] [+high]
wé -tu - [wirlu] 'see and come'
see Vent
jé NN 'always drink'
drink Hab
1 -tu > [1rU] 'give birth and come'
give birth Vent
ké -tu > [kiird] 'chop and come'
chop Vent

but compare:

cd -ty > [cédaru] tcome down'

descend
(At present I am unable to account for the length of the vowel in the last
two examples. )

Raising sporadically occurs across word boundary when a monosyllabic

verb is followed by another word containing a high vowel, e.g.

cd -min = [cimin] 'drink beer!!'
drink (Imp) beer

Qutside of the verb system Rule 19 has been found to operate only with

the noun we 'thing' when it is followed by possessive pronouns:
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wijl 'yours (f., sg.)' ("your thing")

wiml ‘ours' ("our thing")
but

wénd 'mine’ ("my thing")

wéyd 'vours {(m. sg.)' ("your thing")

The reason why raising occurs in the above construction and not in others is
probably because the construction with we has been grammaticalized as a
marker of the independent possessive pronoun.

A final raising rule is the following:

Rule 19. /e/ Raising

v -+ [+high] / C C+ v
~high [VERBAL] +high
-round -round
-1low

The rule states that /e/ will became [i] when in the verbal root to which a
high vowel suffix is added. Note that unlike the raising rules 18a and 18Db,

this rule does not apply to the mid back vowel /o/. Compare the following

examples:
pét- -1 + [pfri] 'he should go out'
go out Subj
kém - > [kim}] 'he should fill'
£i11 Subj
cék- -> [Cfg?] 'he should be lost'

-1
be lost Subj
but

ték- -1 > [téy] "hne should kill'
kill Subj

8. Contact Between Vowels and Operations on Glides

8.1 Introduction. Unlike the previous sections of this paper which began
with a certain rule and then proceeded to the environments in which the rule
operates, the present section describes the environment consisting of two

adjacent vowels and then proceeds to describe various rules that operate in
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this envircnment. This departure from the model of description used above
is justified by the fact that the environment is the same in terms of the
major classes involved in it, while the rules that operate here supplement
each other. It is also assumed that this manner of description will be
more appropriate from the point of view of the reader, who is more likely
to ask '"what happens when two or more vowels are in contact' rather than to
ask about a rule whose existence cannot even be predicted. The description
that follows will not repeat the instances of lowering rules described ear-
lier in the paper.

There are two sources from which adjacent vowels may emerge. One is
the underlying structure within one morpheme or in two consecutive mor-
phemes. The other source is the glide deletion rules operating across mor-
pheme boundaries. One might even claim that in certain instances there is
a glide deletion rule operating within the morpheme. This distinction is
necessary because of the rules related to glide insertion; the latter will
not apply to the vowels that come into contact as a result of the glide
deletion rules. In order to assure that such vowels will not be considered
in the glide insertion rules the glide deletion is presented first. This

will be followed by glide insertion rules and then by vowel deletion rules.

8.2. Glide Deletion

Rule 20. /y/ Deletion

/6/ ¢/ | v |+ v
[-back] -roun [-round]
-high

The rule states that [y] will be deleted when preceded and followed by non-
round vowels. UNote that the rule applies only to the underlying glides and

not to the phonetic glides, to be described later in the paper.

kd + yébf > [Kkdébfl] tafter’
at back
a oyl =jv > [éejl] 'he is not working'

Neg work Prog

Derivation of the phonetic form [éej1] involves the following ordered rules:
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Underlying a yi ji
R-20 GLIDE DELETION a N
R-11 VOWEL LOWERING I a é
R-27 VOWEL ASSIMILATICN [éeji]

In addition to the above rules there is a tone change linked with the

vowel assimilation.

ma  +yé + na > [mddend] 'when (they) call!
Temp call Perf
cl +vyéd +na +ée +nd +n + [cfénéendn] '[by] which I was
Rel call Perf gre— 1 sg Caus called'

ro

Note that the tone of the perfective suffix na has been shifted onto the

verb root.
d1é  + yéndd + [é1& 4ndo] 'the sound of exclamation'
sound happy or sad

exclamation

If the initial vowel is high, i.e. /i/ the rule doesn't apply.

nt  +yé +na > [niyéeni] 'I called (here)'
1l sg call Perf
Vent
nt o+ vyl +nd > [niyfna) "I did and came'
do

nt o+ vyl o+ Y > [niylgY] 'I do'

Hab

I have recorded a few instances when the rule does not apply despite the
fact that the environment is met. It is likely that the main reason for
non-application of the rule is a slower than normal tempo of speech. The
instances of non-application of the rule occur in elicited sentences rather
than in the collected texts. One such example is the following:

N .

ta + yfw— dant > [téyfwé%n?] ‘he will know'

Fut know Stat

The back glide /w/ is deleted only between low vowels. The following
rule accounts for this deletion, but just as was the case with the dele-
tion of the palatal glide, there are instances when the rule was found not

to apply. Again, the only explanation that I can offer for this is speech
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tempo.
Rule 21. /w/ DELETION

G > ¢/ VA
[+back] [+low] [+1low]

ta + wédt- tu o+ & > [tdttdd] 'will he come?’

’

Fut come Vent 8
(Note lowering of the high vowel of the ventive suffix before /a/ oy Rule
11.) Vowel shortening follows the glide deletion.

The instances of Dback glide deletion are equaled in number by instances
in which it is not deleted; therefore, the status of the rule governing it
remains questionable. The following is one of the counter-examples to this
rule:

n} +4 +whd +m 7 [ndawam] 'T don't see'’
1 sg Neg see Neg

8.3. Glide Insertion and Glide Formation Rules. There are two processes

by which a glide that is not part of underlying structure may appear in the
phonetic structure of Pero. One 1s the process in which a glide is inserted
between two vowels without any changes in the syllabic structure of the ut-
terance; the other is the process in which a high vowel becomes a glide and
the syllabic structure of the utterance is changed.

These processes are similar in both their outputs and the environments.
The differences however are numerous enough to reguire the postulation of

two different rules to account for the phenomena.
Rule 22. GLIDE INSERTION

¢ = G / + (C) v +V
[around] [around] [LEXICAL]
The rule states that a glide is inserted between a monosyllabic lexical mor-
pheme ending in a vowel and the next morpheme beginning with a vowel. The
value of the feature [round] of the glide depends on the preceding vowel.
ta wa ée ma > [tawayéema) 'he /she will see you'

Fut see Pre- 2 pl
Pro
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df dnt - [diydani] 'settling'

settle Nom

Postulating the above rule of glide insertion may help in explaining
the formation of the plural form for monosyllabic verbs. There are several
processes by which the plural form of the verb is derived in Pero, and all
of them depend on the phonological structure of the verb (cf. Frajzyngier
[1977]). Monosyllabic verbs differ from all other verbs by the absence of
syllable reduplication or consonant gemination. Instead, in monosyllabic
verbs another syllable is created by addition of a vowel. One can formalize

this process by the following rule:
Rule 23. MONOSYLLABIC PLURAL STEM PREPARATION

cv -+ CV V
[VERB] [PLURAL]
Addition of another syllable consisting cof a vowel creates an environment
for a non-round glide insertion as all the verbs have a final non-round
vowel in the base from which plural stems are formed, viz. pre-perfective
forms.

After the palatal glide is inserted it is reduplicated, i.e. it is
treated as if it were an underlying consonant. Reduplication in turn cre-
ates a heavy first syllable which determines the height of the final vowel
of the verb (cf. Frajzyngier [1976]). The examples illustrating formation
of the plural form will derive the imperative form of the verb, which re-

quires a round vowel:

cé cé cé ké

descend drink eat cut
R-23 MONO PLURAL PREP ca-v cé-v cf-v ké-v
R-22 GLIDE INSERTICN cdy-V céy-v cly-v kéy-v

R-L PLURAL V FORMATION  cdyy-V cdyy-Vv  clyy-v  kéyy-V
IMPERATIVE cédyyo cdyyo ciyyd kéyyo

Following are some of the examples of the insertion of the round glide

inserted by Rule 22:
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, N R-22 ,
cl - - [clw)] "to eat!
eat Inf

, . R1T . R-22 _ , .
cd -1 > cé & > [céwe] 'to drink'
drink In?f

R-11 ., , . R-22 .

yé “dant T Y yo danl > [yowdanl ] 'worked'
work Stat

The other rule that accounts for the presence of glides in the surface

structure is the rule of glide formation.

Rule 2k. GLIDE FORMATION

v b G / C +V
+high [around]
around

This rule states that a high vowel will become a glide when followed by an-
other vowel across a morpheme boundary.

cd + dant > [cwdanil® 'eaten'
eat Stat

\ ’
paendttl + 1 - [paéndtw) 'the monster’

monster Def (one /t} is deleted)

a + 17 +é8 +nd plda +m - [3lydend bidam] it doesn't hurt me'
Neg put Pre- 1 s wound Neg
pron Ben

The above rule operates across word boundaries as well, e.g.

mi + n + 18 + wd + ti 1Y, - [mind
Opt ConJ Fut see Vent land

'let them see the land’

There are a number of phonological rules operating on the above representa-
tion. The vowel which becomes a glide is underlined.
méttd + ml a rénd + m > [mdttd mwdrénam] ‘'this car is not fast'
car this UNeg fast lieg
There is evidence that this rule operates or used to operate in morpheme in-
ternal position as well, at least for the high round vowel.

There is a group of words (described in Frajzyngier [1978]) that have an

“Factors governing the choice of Rule 24 here rather than Rule 23, as
in the case of clwl 'to eat' above, are unknown.
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initial labiovelar stop, [kp] or [gb]. When this stop occurs in intervocal-
ic position, e.g. in the negative frame, instead of the stops we have a
cluster consisting of stop and a glide, i.e. [kw] or [gw]. Since there

are no morpheme internal sequences of [U] plus another vowel it is postu-
lated that in Pero the following process takes place:

c v v > cwvVv > C S v
1 1 1
[+back] [+round] [+stop]

Very often the output of the above process is phonetically realized as C,V,

as the result of the deletion of Cl’ e.g.
/kbattin/ > kwdttin - [kpdttin] - [pdttin] "man'

The last two forms were both recorded. The evidence for the second form is
provided by such forms as [maywdttin] ‘'you men'. Also there are no ini-

tial consonant clusters consisting of a velar consconant and a glide in Pero.
8.4. Vowel Deletion.

8.4.1. Morpheme Internal Position. A vowel may be optionally deleted in

normal or fast speech when preceded or followed by a sonorant, i.e. by r ,
| , and nasal consonants. The following is the rule proposed to account

for the deletion:

Rule 25. VOWEL DELETION I (optional)

v > @ / C
[-long] [+son]
plit- + kb = [pirgo]

nmake fire Perf

The following is the derivation of this form:

Underlying plit- ko

R-5  EPENTHESIS III plitdko
STOP - CONTINUANT piirdko
[Frajzyngier 1978]

R-15 STOP VOICING plirdgd

R-25 VOWEL DELETION I piirgd

R-10 VOWEL SHORTENING [pfrgd]
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Further application of this rule is blocked by syllable structure con-
straints. The ordering of the second and third rules is arbitrary and may
be reversed.

The following verbs, although disyllabic in their quotation form, may
be analyzed as deriving from the underlying trisyllabic forms by the follow-

ing process:

Underlying dgldtd I fgdnd
uproot! answer!

STCP -+ CONT Gglrdé meeee

R-25 VOWEL DELETION I [lard] [17gnd]

For the verdb 'to answer' a form with undeleted vowel |{gind has been re-
corded as well., The vowel which has been deleted from the imperative form
is retained in other forms where its deletion would violate a syllable
structure constraint, e.g.

Ifgln- + tu > |Ifgndd > [Ifgfndd] 'he answered and came'

answer Vent
(See Frajzyngier [1978] for voicing of stop.)

Additional evidence for the correctness of the above analysis is pro-
vided by the following discussion. Let us assume that the underlying struc-
ture of the verb [lgrol is /lgt-/ , i.e. let us assume that it does not
have a medial vowel. A morpheme structure constraint which does not allow
a sequence of consonants with different values for the feature [voice] will
force one of the two phonetic realizations for the above underlying form:
[ﬁkf—] or [ng—]. Were such forms not allowed in the phonetic structure of
Pero, the vowel insertion rule would require insertion of a high vowel be-
tween the consonants forming the cluster. But such clusters do exist in
the phonetic structure of Pero (cf. [clgdd] 'comb', [fuktl] 'lift it (Vent)').
The following derivation provides additional evidence for the underlying
medial vowel:

Gglit  + ko > [lglrgol® '"he uprooted’
uproot Perf

The derivation of this form involves the following rules:

- *
5Pule 25 could also produce the incorrect [ugrugo]. I do not have an
explanation now for the prediction of which vowel will be reduced.
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Underlying ugut- ko
R-5  EPENTHESIS III dgltdkd
R-15 STOP VOICING Ggdtdgo
STOP - CONTINUANT dglrigo
[Frajzyngier 1978]
R-25 VOWEL DELETION I [0glrgd]

The following is an example of vowel deletion before [y]:

fayl  + kb o [fylyo] 'he ate it up'
ea% up Perf [ v

Note the deletion of [u] must occur before the suffix is attached because
disyllabic verbs with the first syllable light delete the final vowel be-
fore suffixation. Were the suffixation in this verb to occur before the

*1

vowel deletion we would get the form fﬂyyb]'

8.4.2. Morpheme final position. When a morpheme with a final vowel with a

low tone is followed by another morpheme beginning with a vowel, the final
vowel is deleted along with its tone. This rule has a constraint, viz. it
does not apply to monosyllabic lexical morphemes, which always preserve
their final vowel. The following is proposed as a formalization for the

rule:
Rule 26. VOWEL DELETION II

v > ¢/ +V
[-1long] [Low tone]

Condition: The rule does not arplv to monosyllabic
lexical morphems.

Examples {the underlined vowels are deleted):

7 N RS ’ ’ \ ’ 2 Vs . o
péemun wéri &  [péemun wéré] is the woman of marriageable age
woman Wori Q Wori?!

cf. wdrl péemin + & - [wérl péemind] ‘'is Wori of marriageable
age?'
ni + dglt- + ko - [nugdrgo] 'I uprooted’
uproot
nt +4 + wé +m > [ndwém] 'I don't see’

Neg see Neg
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+ dmbl- + ko +

A ’ [y s A ’
cl o & > [3amblya] 'did you go?'
2°f 20 Perf Q

Note that in the last exarple the deletion rule applies twice, to the sub-
Jject pronoun ¢l and to the perfective suffix ko , in both cases deleting

the morpheme final vowel.

pét-  + th  + -de- + ko > [plttéegd] 'he left and came’
leave Vent Pre-— 2 m

pron ICP
pénar- + 14+ -de- + kd > [pingiréegd] 'he retreated here'
retreat Vent Pre- 2 m

pron ICP

The above phonetic forms are derived through the application of the follow-

ing ordered rules:

Underlying pét- tl + ko péngr- U + ko
R-18a RATSING pittdko pingr tu ko
CONS ASSTM  —memmem pingrru ko
[Frajzyngier 1978]
R-15 STOP VOICING pittugo pingrrigo
SON DELETION ~  cmeeee- pinarigd
[Frajzyngier 1978]
~-de- INSERTION plttluéego pngriéegd
R-26 VOWEL DELETION TT plttéegd pingréegd
R-3  EPENTHESIS II = ——-—eeem pingfréeqgd

The above deletion rule may be alternatively stated as involving a stem
preparation rule, which would delete the final vowel before a morpheme be-
ginning with a vowel is added. There is, however, good evidence that the
vowel is deleted after another vowel is added. This evidence is provided
by the following forms, all of which involve the definite suffix, realized

/Y/ after vowels:

bwé + ) - [bwél] 'the gruel'
gruel

jlra + 1 > [jdre] 'the peanuts'’
peanuts

réccd  + 1 > [récceé] "the liver’

liver
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The only way in which one can explain the final [e] in the last two ex-
amples is by postulating that a lowering rule has applied to /i/  Such
rules, in fact, have been postulated earlier in this paper for other con-

texts. The derivation of the last two examples would involve the following

ordered rules:

Underlying jira + 3 réccd + 3
R-11 LOWERING Jlrad récode
R-26 VOWEL DELETION Jare récce

The best explanation that I can offer for the non-apprlication of this rule
tec the monosyllabic lexical morphemes is that if the rule were to apply and
the vowel were deleted the identification of the morpheme would become very
difficult. When deletion would be expected for these roots, glide inser-

tion (Rule 22) occurs instead.

8.4.3. Vowel deletion in sandhi. The primary factor affecting the deletion

of vowels in sandhi is the tempo of speech. In normal and fast speech the
final vowel may be deleted when followed by a word beginning with a vowel.

At the same time, other phonological rules, such as lowering, may apply:

cékdo + dm » [céyam] 'drink water!'

drink water

dikd +n +mi + é&m » [diyonmwém]  'fetch us some water'

fetch Ben 1pl wvater

mi cfnl wit- tu + [mbjindttl] "they should come, let them
Opt 3 pl come Vent come'

Nete that in the last example the glide deletion rule applies before the

vowel deletion rule.

8.4.4. Three vowel sequence reduction. There is in Pero a constraint, sim-

ilar to the constraint in Kanskuru (cf. Newman [197L4]) which does not allow
for the sequence of three adjacent vowels in the phonetic structure. When
such a structure would emerge as a result of a morphological process one
vowel is deleted:

ddo + 1 > [dd&) ‘the bird'
bird Def
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There are not enough examples to categorically state that it will be always

the penultimate vowel that is deleted.

8.5. Vowel assimilation. While many of the rules described previously

could be considered as instances of assimilation, in the present sectiom

only complete assimilation will be described. Morphologically instarnces
camplete assimilation are restricted to tne vowels of prefixes, e.z. =sub-

Jject proncuns, tense markers and relative markers. Phonologically only the

vowels which are [-round] undergo complete assimilation. Moreover, in the
examples that follow there will be no instances of /e/ assimilating to the
following vowel because there are no prefixes with underlying /e/. Because
of this fact I believe there is no need to specify in the rule that it ap-
plies to /i/ and /a/ but not /e/. The rule has to be specified as optional

since in deliberate speech the assimilation does not take place.

Rule 27. VOWEL ASSIMILATION (optional)

v + [aroun / + v
-round Bhigh around

~long Bnigh
Examples
N +a +wh +m + [ ndawam] 'I don't see'
I Neg see Neg
eV + dmb- + kO + & e—[%éambﬁyé] 'did vou climb?!
2 f climb Perf G
nY + dgldt- + na + [nluglnnal 'T uprooted’
I uproot Perf
Vent

nY + &pp- + nd > [nooffina] 'T dug [it] <nere’
T dig Perf

Vent
ta + (vl > [téebl] 'will catch'

™.

Fut catch
(Vowel Lowering applies before Assimilation)
nl + t3 + Spp- + tU o+ e + 10 - [ndboppiréerd’ 'I will dig [it] for
I Fut dig Vent Pre- 3 T her!
pron
Compare , however, the following example in which the rule does not apply:
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[Jinnf ékko] 'which I caught'

. Conclusions

The vowel system in Pero may be described in terms of the features
[long], [aighl, [low], and [round]. Each of the features divides the sys-
tem into two natural classes which behave similarly in their relastionship

with other vowels and with consonants. Thus, the vowels which are [+h1g¢,
+long] affect the rule of voicing of stops; the choice between [p] and [f]
as the realization of /p/ depends on the feature [round] of the following

vowel.

The main characteristic of this system i1s the exte

which affects all of the distinctive features and all the vowels. The

h

eature [long] is neutralized in closed syllables. The neutralization of
he remaining features can be represented by the following diagram in which

t
the arrows indicate the direction of change which producces the neutralization.

T

e o}

a

An interesting fact about the neutralization processes in the vowel
system is the different resistence to change of the distinctive featurec
or of the clusters of features. Thus /i/ becomes /u/ in certain environ-
ments but /u/ does not become [i]; at most it is centralized. Hoth mid
vowels are subject to raising rules but only /e/ is subject to a lowering
rule. The most stable vowel in Pero is /a/, i.e. the only underlying vowel
with the feature [+low], which is not subject to any change other than that

in 8.5 leading to the neutralization of distinctive features.
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