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(365) U.F. /btaTint/
/+/ DELETION (352) baTinit
SPIRANTIZATION-STOP (87) barint
/4/ DELETION' (363) bafn#¢
DEFLAP barnt
S.F. [m*°barnal

'he is coming'

Now that we have formulated /4/ DELETION', we can account for
another case of alternation in verbals by applying it along with

one more as yet unformulated rule. Consider 366-368:

(a) (b) (c) (d)
(366) [n'doia] ['Forna] [na‘mofa] [*mornal
'to cut' 'he is cutting' 'to throw' 'he is throwing'
(367) ['npnda] [‘narna] [ *nambara]) [m*'barnal
'to eat!' 'he is eating' 'to come' ‘he - is coﬁing'
(368) [n'da] [‘Farna] [namo ' Fa] [Wa' ' Farna]
'speaking' 'he is talking' 'building' 'he is building'

Both 366a and 366c are infinitival forms. They are constructed by
the formula /nt/ + vb stem + /T#/. In 366c the prefix /mnt-/ and the
suffix /-T4/ surface as [na] and [Fa]. In 3663,‘however, the prefix
surfaces as [n) minus the following vocalic segment. Furthermore,
by comparing 366a-d, it is also apparent that the verb stem meaning
'cut' is /To-/. If the underlying form of 366a is /n++To+T4/, then
the surface form manifests two changes that interest us here.
First, the /t/ between /n/ and /T/ does not surface as [a]. This is
just as we expect because the underlying form meets the structural
description of /4#/ DELETION' (363). And second, the /T/ of the verb
stem does not surface as [F], but rather as [d]. The two changes
together account for the [nd] in [n'dofa].

Next, compare 368a and 368c, which are participial forms. They
are constructed by the formula /nt/ + vb stem + /a/. In 368c the

/ni-/ prefix surfaces as [na], but as [n] in 368a. Furthermore, by
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comparing 368a with 368b it is evident that the stem begins with
/T/, and that the same two changes we described above, i.e.
/4/--->@ and /npi/--->[nd], account for the [nd] in [n'da].
Finally, 367a shows the same two changes involving abutting
formatives at the end of the infinitive. The suffix /-T4/ surfaces
as [fa] in 367c, but as [da] in 367a. Furthermore, by comparing
367a with 367b we see that the verb stem begins with /n/, and that
the same two changes that occurred at the beginning of 366 and 368
account for the [nd] in [‘pnda]. So when /4/ DELETION' operates and
produces the sequence [p#], it undergoes one further change and
surfaces as [nd]. The rule NASAL-FLAP COALESCENCE summarizes this

process and accounts for these occurrences of [nd]:

(369) NASAL-FLAP COALESCENCE

+corgna1 +coronal +corgna1
-obstruent + +obstruent| ----> @ + |+obstruent| ]
+nasal -nasal +nasal ve
+syllabic

1 2 3 , 12 3

NASAL-FLAP COALESCENCE states that when [] follows a syllabic
alveolar nasal [p] across a formative boundary, they are replaced
by the complex segment [nd] that preserves [{]'s value for
'obstruent' and [p]'s value for nasal. It only applies to verbals
and then only across a formative boundary.32 The following
derivations illustrate the application of NASAL-FLAP COALESCENCE
whose structural description necessarily limits its application to
strings produced by /+/ DELETION' (363). Derivations 370a-c
illuétrate‘its application:

(370) (a) (b) (c)
U.F. /niToT4/ /niniTh/ /ntTéa/
/4/ DELETION = —==—— e n+ta

/4/ DELETION' nToT#+ nnT#+ nTa
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NASAL-FLAP COALESCENCE ndoT# nnd+ nda
S.F. [n*dofFa] [*nnda] [n*da]
'to cut! 'to eat' 'speaking’

5 GLOTTAL STOP AND SYLLABLE STRUCTURE

We have described Angave's underlying vowels and consonants
focusing on the processes that produce their surface representa-
tions. There is, however, one frequently occurring surface segment
that has not been included in the inventory of underlying
consonantals. This is glottal stop, which has been analyzed as a
suprasegmental and assigned to the syllable level of the
rhonological hierarchy. Because it surfaces as a consonant-like
segment in Angave, and because it has been analyzed as an under-
lying consonant in several other Angan languages,?4 we will discuss
it's analysis here. And this discussion of glottal stop will
complete our look at processes that affect underlying segments in
Angave.

Before exploring the possible ways glottal stop can be
accounted for within the Angave sound system, we must first note
its distribution and other factors in the light of which each
analysis will have to be evaluated. The distribution of glottal
stop is quite limited. In relation to segments, it must be preceded
by a vowel, and may be followed by a vowel or consonant. In
relation to syllables, it may only terminate them. In relation to
words, it may occur medial, or final if followed by an external

word boundary:

(371) medial /...V?V.../
/...V?CV.../
final /.. VH#H#/ .

Though glottal stop has a limited distribution, it is

contrastive, for the only difference between some words is the
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presence or absence of a glottal stop. Consider the following

pairs:

(372) /' 1wé/ [ 1wu?] 'a lizard!
(373) /'iwt/ ["1?wu7] 'child’

(374) /'atlwf/ [*aiwu?] 'stinging nettle'
(375) /' afwé/ [*al?wu?] 'a tree'
(376) -~ /wa'Ta/ [wa 'Fa?] 'body"'

{377) /wd'Ta/ [wa'ta?] 'board'

(378) /'em$/ . [‘ema] ‘away'

.(379) /'émt/ [‘e?ma] : 'above'

(380) /'ami/ ["ama] 'wherever'
(381) /‘'éamt/ ['a?ma] 'again'

(382) - /'aTfo/ . ['afo?o0] i '‘grandfather'
(383) /'aT$6/ [*afo?0?] 'cockatoo!
(384) ./'Kfo/. [ 'kho?0] 'he'

(385) /'Kéo/ [ ‘kho?07?] 'pitpit!
(386) /'Pint/ ['pa?na?] 'hidden'
(387) /'Piné/ [ *pana?] . 'a tree!

A th:rd consideration is the frequency with which glottal stop
occurs. In underlylng forms it averages occurrences on every third
syllable in nominals and every seventh syllable in verbals.

' qurth,’speaker perception of glottal stop appears to be less
well defined than it is for segments; When asked to say a word
slowly, speékers may drop out some or all of the glottal stops
except the last one. When taking dictation tests new literates
frequently leave out most glottal stops and then a short time later
are unable to read what they have written.

Fiffh, the occurrence of final glottal stop can usually be
predicted by grammatical class. For example, nominals, except for
the masculine gender, nearly always end in glottal stop. Final verb
forms never end in glottal stop. Adverbs and locationals also

typically end without a final glottal stop.

ke
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Sixth, the glottal stop that occurs preceding an external word
boundary is regularly deleted in continuous speech. Consider 388
vs. 389, 389 vs. 390 and 390 vs. 391:

(388) [onda'bli?] 'pig!’
(389) tonda'bl ‘mya?] 'piglet!
(390) [onda‘'bl ‘mya ‘wau?] 'two piglets'

(391) [onda‘'bl 'mya ‘wau ‘Supwu wu'na”ana] 'I saw two piglets.'

In view of these considerations, how should glottal stop be
analyzed? It could be analyzed as: (1) a contrastive underlying
segment like other consonantals, (2) a redundant and predictable
element, (3) a suprasegmental relating to a level higher than the
segmental, (4) a feature on a set of complex vowels (similar to
nasalized vowels in other languages), and (5) some combination of
two or more of the above. Let's consider the possibilities in the
order suggested. Glottal stop could be analyzed as a segment since
it was shown to be contrastive. Also, it is consonantal in nature
for it is perceived absolutely as consonantals are and not
relatively as suprasegmentals are. For example, English stress, a
suprasegmental, is perceived as a degree of intensity associated
with a syllable in relation to the intensity of the other syllables
which precede and follow it. Therefore we can say that supra-
segmentals are perceived relatively. Segmentals (including glottal
stop), on the other hand, do not depend upon surrounding syllables
to be perceived, and therefore we can say that they are perceived
absolutely. These two reasons, however, are hardly sufficient to
include glottal stop in the inventory of underlying consonantals.
First, it is contrastive with its absence in 372-387, but not with
other consonantals. It cannot contrast with other consonantals for
they occur at opposite ends of the syllable. Second, glottal
stop's distribution shows that it cannot be a consonantal for it
never occurs syllable initial, and consonantals never occur

syllable final. Moreover, consonantals are conserved much better in

-
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speech and students don't leave them out in dictation drills, so
they are perceptually better defined than glottal stop. And
finally, glottal stop occurs much more frequently than any other
single consonantal. In the light of these counter arguments I
conclude that glottal stop is too different from consonantals to be
included in their inventory.

A secoﬁd possible analysis is to predict the occurrences of
glottal stob as redundant and consequently introduced by rule.
Medial 'occurrences of glottal stop cannot be predicted because of
contrasting pairs like 374-375, but what about those that occur in
final position? Couldn't they be predicted by rule and then the
medial occurrences accounted for another way? This is a distinct
possibility, and we shall explore its potential as a solution. We
noted earlier that final glottal stop is usually predictable on the
basis of grammatical categories. Masculine nominals and pronominals
typically end without a glottal stop. Nevertheless, there are
several exceptions to be accounted for. For example, /wai/ 'two
(masc)' is terminated by a glottal stop even though it is
masculine. This éxCeptiQn is easi;y accounted for by the principle
of minimization of allomorphy (one form, one function), for the
other nine genders for 'two' also end in glottal stop (i.e. /biai/,
/btKad/, /winéKad/, /wiPaid/, etc.). If historically /waid/ did end
without a final glottal stop, then its irregularity from the other
forms has been leveled by acquiring a non-historical final glottal
stop. We could no doubt come up with ways to account for many of
the exceptions, but such ad hoc rules would be required that it
hardly appears to be the best way to handle final glottal stop. It
is quite certain, however, that in Proto-Angave final glottal stop
was predicted by some very general rules. )

A third possible analysis is to assign glottal stop to a level
higher in the phonological hierarchy than the segmental, so that it
is a suprasegmental like stress or tone. This possibility is

particularly attractive in view of glottal stop's distribution in
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syllables. Glottal stop only terminates syllables; so as a
syllable level feature it would differentiate two sets of
syllables, terminated and unterminated (doubling the inventory of
syllables). This analysis is also attractive because it does not
treat glottal stop as another consonantal, but rather as a
suprasegmental. Also, /#V/ frequently surfaces as a single
laryngealized vowel in the most casual speech. Other consonantals
that interrupt vowel sequences are not subject to such change,
indicating that glottal stop is not segmental in nature.
Furthermore, we have seen that glottal stop is closely associated
with the boundaries it precedes in the process described by
MONOPHTHONGIZATION' (306). This close association with boundaries
sets it off from consonantals, for they have no such close
association with boundaries. It méy also be that glottal stop is
perceived less well (by new literates) than other segments
precisely because it is a suprasegmental. This is the same analysis
that has been proposed for Ampeeli-Wojokeso,35 another Angan
language.

A fourth possible solution is to posit a set of vowels with
internal sequential structure, that is, complex vowels which are
terminated by glottal closure. One advantage of this proposal is
that it avoids the claim that glottal stop is a prosodic feature at
bottom. For prosodic features (stress, tone, etc.) are perceived
relatively in contrast to neighboring structures. Glottal stop, on
the other hand, is perceived absolutely, as segments are. Thus, it
could be said for Angave that glottal stop is less well defined
perceptually because it is part of a complex vocalic segment, a
vowel terminated by glottal closure.

To sum up our discussion of glottal stop, it is contrastive in
medial position, and therefore, must be maintained in underlying
representations. Because it is so different from consonantals, I
reject including it in their inventory. Furthermore, many final

glottal stops can be predicted by rule, but the exceptions would
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require that the rules be quite ad hoc, a fact which suggests that
speakers handle these occurrences in another way. Also, the way
final glottal stop is regularly deleted suggests that it is part of
underlying forms. Otherwise, they would be inserted by rule and
then immediately deleted again unless they occurred before an
external word boundary. I also reject treating glottal stop as a
feature belonging to complex vowels because it would double the
inventory of underlying vowels. If we analyze glottal stop as a
suprasegmental, we do not need to increase the inventory of vowels,
and. at the same time we recognize its special relationship to them.
Furthermore, since syllables chunk up speech in between segments
and words, it does not seem unreasonable that there should be some
overlap between relative (i.e. suprasegmental) and absolute (i.e.
segmental) features at the syllable level.

This problem of how to analyze glottal stop is not unique to
Angave or Angan languages. Anne- Cochran (1977:45f) has studied the
problem glottal stop has posed to alphabet designers throughout
Papua New Guinea. In addition to surveying the orthographic
representation several languages use for glottal stop, she also
discusses the status of glottal stop in sound systems. She
concludes that "glottal stop is not necessarily a consonant phoneme
in all the PNG languages in which it has been analyzed as a
phoneme...it is a feature of the syllable." She comes to this
conclusion for several languages based upon glottal stop's limited
distribution coupled with the reaction of educated native speakers:
"In a survey conducted among tertiary and secondary students and
teachers, their almost unanimous unsolicited opinion was that
glottal's function was to cut the vowel so that it was not acting
like a consonant. It was, to them, an intrinsic part of the vowel
nucleus of the syllable."2€¢ Her conclusions are precisely the same
as mine for Angave, which indicates that my analysis is not a novel
proposal. Therefore, it seems to me that analyzing glottal stop as

a suprasegmental in Angave is sound.

¢}
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forms is that Onapai speakers have two surface syllables where

Angai speakers have just one.

6 CONCLUSION

My initial attempt at describing Angave's sound system did not
elucidate the system very well because I began with nominals and
focused primarily on units and their distribution. When I started
to focus on processes in order to account for variation in verbals,
what I found helped elucidate the whole system as well.
Furthermore, by focusing on processes I found guidelines for
determining which of two or more possible analyses was most
coherent within the system.

Not only does a focus on process elucidate the Angave sound
system, but it also helpslus see its dynamic state as a system in
tension and undergoing further change. Tension between competing
phonetic processes is especially evident in the way the mid central
vowel is fronted, backed, raisedtvand ldWered. But, sometimes it is
difficult to decide whether a process invAngave is. phonetically or
morphologically conditioned. One example is the process (actually
an interaction of processes) described by SPiRANTIZATION—STOP (87)
that allows an abstract solution and requires minor adjustments to
account for anomalous surface forms. Such cases indicate Angave's
dynamic state as a system in transition. In addition, they are
theoretically important, for as the language changes further they
may help us to better understand universal mechanisms behind sound

change.
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APPENDICES

APPENDIX A

WORK CHART OF PHONES

()

_ v

>

‘w (W)

Circles elongated horizontally indicate variation in point of
articulation. Circles elongated or connected vertically indicate
variation in the manner of articulation. Circles elongated or
connected obliquely indicate variation in both point and manner of

articulation.
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