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1. INTRODUCTION!

Although morphophonemic alternations vary to a great extent in For-
mosan languages,? their occurrences are determined by the same two main
factors: (1) affixation, i.e. in word or morpheme boundary, and (2) the
position of stress. The stressed vowels retain their full vocalic qualities,
whereas the unstressed vowels may be weakened or reduced to zero, de-
pending on the individual language. Word-final segments, consonants or
vowels, tend to be neutralized, weakened or lost. The alternations mostly
involve the processes of neutralization, weakening, deletion, assimilation and

occasionally dissimilation and metathesis. Neutralization, devoicing, dele-

1. This paper is one of the reports that grew out of the results obtained from the Project
on the Investigation of the Austronesian Languages in Formosa, October 1974—October
1976, supported by a grant from the National Science Council, Republic of China. The
author was the principal investigator of the project, assisted by Pang-hsin Ting of the
Academia Sinica and Heng-hsiung Jeng of National Taiwan University, as well as by the
graduate students Dah-an Ho, Hsiu-fang Yang, Yuan-teh Chu, Samuel Hsii Wang, Ho Sung,
and Yii-chen Lo. This paper was presented at the Symposium on Austronesian Linguistics,
L.S. A. Summer Institute, University of Hawaii, August 18-20, 1977.

2. The data of various Formosan languages and dialects are based on various source materials:
Atayal on Egerod (1965a, b, 1966), Yamada (1974) and Yang (1975), Sediq on Yang (1976),
Tsou on Tung (1964), Tsuchida (1976) and Ho (1976a), Kanakanabu on Ogawa and Asai
(1935) and Tsuchida (1976), Saaroa on Ting (1967) and Tsuchida (1976), Bunun on Jeng
(1977), Paiwan on Ho (1975, 1976b, c). As for the other languages, Rukai (including the
“dialects” of Tanan, Budai, Maga, Tona and Mantauran), Pazeh-Kahabu, Saisiyat, and Thao
are all based on my own field work unless stated otherwise, I wish to thank all the
authors for access to their materials, particularly to their unpublished manuscripts. My

interpretations of the data are often different from theirs.
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tion (truncation) and assimilation are actually different degrees of weak-
ening—reduction of contrast in phonology.

Illustrated in this paper are the following types of morphophonemic
alternations in Formosan languages: (1) alternations of labial and velar
stops and nasals, (2) alternations of dental stops and affricate, (3) alter-
nation of 1~n, (4) alternations of semivowels (or high vowels) and frica-
tives or liquids, (5) alternations of g~w (or u), g~y, aw~o, ay~e, (6)
alternations of voiced and voiceless stops, i.e. devoicing of final consonants,
(7) loss of final segments, including consonants and vowels, (8) alterna-
tions of full vowels and weakened vowels or zero, (9) assimilation, (10)
dissimilation and (11) metathesis.

Of all Formosan languages, the Atayalic group, including Atayal and
Sediq, has by far the most complex phonology. There are fewer alterna-
tions in the Tsouic group: Tsou, Kanakanabu and Saaroa, particularly in
the last two languages. Maga has the most complex phonology of all
Rukai dialects/languages: Tanan (Taromak), Budai, Maga, Tona and
Mantauran. As for the Paiwanic group, which is said to consist of the
rest of all Formosan languages: Ami, Bunun, Kuvalan, Paiwan, Pazeh,
Puyuma, Saisiyat, Thao, as well as some extinct Janguages, it varies to a
great extent.

Of most morphophonemic alternations in Formosan languages, those
segments that appear in the word-medial position, i.e. in the stem-final
followed by suffixes, can be treated as the base (underlying) forms,
whereas those segments that appear in the word-final position, i.e. in the
stem-final not followed by any suffix, can be treated as derived. There
are justifications for such analyses as adopted in this paper. For one
thing, we can always predict from the base to the derived forms. TFor
another, we can account for the facts that some segments never appear
in the word-final position, e.g., /b, r, g/ in Atayal, /p, b, m, t, d, g, w,
y/ in Sediq, /b, d/ in Bunun, /b, d/ in Pazeh, // in Thao.
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2. MORPHOPHONEMIC ALTERNATIONS IN
FORMOSAN LANGUAGES

2.1. Alternations of Labial and Velar Stops and Nasals

Sediq (Yang 1976) has the alternations of p~k and b~k in the stem-

and word-final position in the verb paradigm:

(1) Stem Imperative
kayak kiyap-i ‘cut (meat)’
atak tap-i ‘cut (with scissors)’
cehak cehep-i ‘lick’
cupecik cupucip-i ‘suck’
(2) Stem Imperative
ruberuk ruburub-i ‘broil’
eluk leb-i ‘close’

The labial consonants p and & in the above alternations can be treated

as the base forms-and the velar % as derived:®

(3) {}I;}_’k/—ﬂ

Alternatively, if 2 should be treated as the base and p and b as derived,
then there would be no way of predicting when to derive a p and when
to derive a b. Furthermore, %2 appears in the non-alternating forms in

both the stem-final and word-final as (4) below:

(4) Stem Imperative
tugeyak tuguyak-i ‘belch’
piyvuk puyuk-i ‘blow (breath)’
gemuk gumuk-i ‘cover’

3, In this paper I shall make only simple statements about phonological rules, but not in
terms of distinctive features. Because more than a dozen Formosan languages and dialects
are covered in this study, to go into a detailed description of the phonology and phonetics
of each language and dialect would make this paper unusually long. Interested readers
are referred to the Bibliography for further information about the phonology and phonetics

of each language and dialect.
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Alternation between labial and velar consonants is found also in Sediq
nasals:*
(5) Stem Imperative

talag tulam-i ‘run

Cf. the non-alternating velar nasal in the stem-final position:

(6) Stem Imperative
kututiy kututig-i “fall’
kubahay kubahay-i ‘hear’
guleiy ‘guliig-i ‘hide’

Again the labial nasal m can be treated as the base and the velar nasal y
as derived:

(7) m—n/__#

The solution in (3) and (7) also accounts for the fact that the labials
/p, b, m/ do not occur word-finally in Sediq.

In short, the labial and velar oral stops /p, b, k/ are neutralized
word-finally in Sediq, and so are the nasals /m, /.

To my knowledge, this type of alternation is not found in any other

Formosan language.

2.2. Alternations of Dental Stops and Affricate

Let us examine the alternations t~c in (1) and d~c in (2) in the

following Sediq examples:

(1) Stem Imperative
giyuc quyut-i ‘bite’
repac rugat-i ‘chirp, grow!’
sebuc subet-i ‘thresh’

(2) Stem Imperative
haguc huged-i ‘cook’
lutuc lutud-i ‘join, connect’
tugakac tugukad-i ‘kneel’

4, There is only one example for the alternation m~y in the available data, including 200

verbs. Cf. Pazeh mi-talam ‘run’ whose verb stem final shows up as -m rather than -0,
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In the above alternations ¢ and € can be treated as the base and ¢ as

derived:

(3) {3}—&/__#

Such a treatment also accounts for the fact that the dentals ¢ and 4 do

not occur word-finally in Sediq.

Some parallelism in morphophonemic alternations can often be found

in the same language group among the Formosan languages.

For example.

the alternation t~c, though not d~c, is also found in Atayal, and the

condition of Atayal is slightly different from that of Sediq. Atayal ¢ appears

only before ¢ and freely alternates with ¢ in the word-final position (Egerod

1966):

(4) {kut} kuc-i kut-an ‘cut’

kuc

In the alternating forms ¢ can be treated as the base and ¢ as derived:

(5) t—»c/___{é}

As for the non-alternating forms, ¢ and ¢ contrast before consonants

(Egerod 1966).

In summary, #, d and ¢ are neutralized word-finally only in the

Atayalic group, although Atayal has no &, and neutralization of ¢ and ¢

takes place also before Z in Atayal.

2.3. Alternation of 1~n

The alternation of 1~n is found in Sediq as in (1) and (2) below:

(1) Stem
dakin
betun
sukuxun
cikun

(2) maxan ‘ten’

Imperative

dukil-i ‘grow’
butel-i ‘kick’
sukuxel-i ‘love’
cukul-i ‘push’

ku-muxal-an ‘ten times’

Cf. the non-alternating forms:
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(3) Stem Imperative
tekan tukan-i ‘pound (rice)’
requn ruden-i ‘swallow’ .

In the alternating form‘s ! can be treated as the base and #z as derived:

(4) l-n/___ &

Although the alternation of l~n is not reported for Atayal by Egerod
(1965a, b, 1966), yvet Yamada (1974: 112-113) reported the free variants
I~n in the word-final position; / is phonetically realized as [1] in formal
speech, but as [n] in informal speech. The two scholars have worked on
different dialects.

This alternation is found in Kahabu (see note 2), a dialect closely
related to Pazeh, a language spoken in Puli, geographically close to Sediq.
In Kahabu only the phonetic [n] or [1*], but not [1], occurs in the word-
final position, e.g., [balshdn] or [belebdl®] ‘banana’, [duktn] or [dukul®]
‘taro’. Examples of the alternation of I~n in the Kahabu verb paradigm

are as below:

(5) Present Imperative
ma-xatukun xatukul-i ‘climb’
m-daxan daxal-i ‘dig’
mu-xu?un xu?ul-i ‘pull’
m-ti?in ti?il-i ‘hang’

Cf. the non-alternating forms that contain # in (6):

(6) Present Imperative
m-kon kan-i ‘eat’
ma-hatan pa-hatan-i ‘laugh’

It is clear that the same solution (4) adopted for Sediq applies to

Kahabu. This solution accounts for the fact that / does not occur word-

finally in Kahabu, although it does in Sediq, e. g., bugihul ‘wind’.

In short, / and »# are neutralized word-finally in Sediq, Atayal (as

based on Yamada) and Kahabu.
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2.4. Alternations of Semivowels (or High Vowels) and Fricatives (or

Liquids)

These alternations were discuésed and illustrated in some detail in my
earlier paper (Li 1974), so I shall not go into a detailed discussion here.
Instead I shall simply list a few examples from various Formosan
languages and make a few general remarks.

2.4.1. Alternations of y~% and w~v in Tanan Rukai (Li 1973: 34, 37)

(1)(a) ay-?acay ‘will die’ ay-?acag-aku T will die’
baay ‘give’ sa-baas-a ‘wedding gift’
(b) waDaw ‘wait”® waDav-ana ‘wait a moment’
mabanaw ‘bathe’ mabanav-aku ‘I bathe’

92.4.9. Alternations of y~z and w~v in Tsou (Tung 1964 )°

(2 )(a) ahoy ahoz-a ‘begin’
buhfafeoy huafeoz-i ‘peep’

(b) sifkow sifkov-a ‘flay’
eansow eansv-i ‘breathe’

2.4.3. Alternation of y~1 in Kanakanabu

(3) pai-pacay ‘kill’ pai-pacal-au ‘Kill!” (imperative)
(OA 1935: 724)
panay ‘name’ panal-aku ‘my name’ (Tsuchida 1976: 34)

9.4.4. Alternation of i~al” (< *ay) in Saaroa (Tsuchica, personal com-
munication)
(4) pa-pa-paci ‘kill’ li-paa-pacal-a ‘was killed’
m-u-a-tii ‘defecate’  taa-tial-aa ‘place to defecate’
92.4.5. Alternation of y~L® in Mantauran Rukai
(5) tupuy ‘to burn’ tupulL-a ‘Burn it!’
u-luahay ‘left’ luahaL-a ‘Leave!’

5. The symbol D in the upper case stands for a voiced retroflexed stop; see Li (1973:16).

6. The non-syllabic ¢ and # in Tung’s transcription are reinterpretable as y and w reSpectively;'
see Li (1974) and Ho (1976a).

7. The symbol % stands for a voiceless retroflexed lateral fricative [1]; see Ting (1967:921),
also cf. Tsuchida (1976:60).

8. The symbol L stands for a flap or retroflexed lateral; see Li (1977:7).
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2.4.6, Alternations of ee~(a)r (< *ay) and oo~(a)v (< *aw) in Maga

Rukai
(6)(a) 0ine ‘to sing’ finr-aa ‘Sing!’
pible ‘to float’ fbilar-a ‘Float!’
(b) ibroo ‘to fall’ iborv-a ‘Falll’
ligsigsoo ‘to wash’ ligsigsav-a ‘Wash it!’

Maga 7 corresponds to Mantauran L, Saaroa #, Kanakanabu /, Tsou z
and/ Tanan 3, all historically derived from the same proto-phoneme, PAN
*y as based on Dyen (1971), but *j as based on Dempwolff (1934-38).
2.4.7. Alternation of w~v in Paiwan

In addition to Tanan and Tsou, the alternation of w~v is reported

for the Butanglu dialect of Paiwan (Ho 1976b):

(7) Present Imperative
s/om/onaw sonav-i (or -u) ‘wash’
q/om/awqaw gawqav-i (or -u) ‘shout’
ma-DawDaw ma-Dawbav-i (or -u) ‘forget’
(8) kasiw ‘tree’ pu-kasiv-an ‘container for wood’

Based on the data above, there are two possible solutions, either to treat
w or v as the base form:

(9) wov/__+V

(10) vow/_#
Solution (10) is rejected because many Paiwan items end with a phonetic
[v], e.g., takov ‘bride’, gamav ‘rob’. It would involve an undesired conver-
sion of the fricative v to semivowel w in many items. In other words,
the correct solution is” to treat w as the base and v as derived in the
alternating forms.

The same alternation is found in the Stimul dialect of Paiwan (Ho
1975):

(11) Present Imperative
s/om/onaw sonav-i (or -u) ‘wash’
t/om/awtaw tawtav-i (or -u) ‘shout’
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The same solution can also be adopted for this dialect. According tb Ho
(private conversation), the alternation w~v occurs in all Paiwan dialects
except Makazaya.

An example of the alternation w~pg can be cited from Thao:
mak{naw, pakfna: B-in ‘breathe’.
Paiwan v corresponds to Tsou and Tanan v and Thao 8, historically

derived from the same proto-phoneme, PAN *w as based on Dyen, but *v
as based on Dempwolff.

1 (Li 1974) argued that, because of the uniformity in a vast number
of languages including Formosan and Philippine and for the sake of simple
statements, it stands to reason to treat y and w as the base forms for
these two types of morphophonemic alternations. These Formosan lan-
guages have quite parallel developments for the two proto-phonemes, PAN
*v and *w. The derivations, both synchronic and diachronic, can be stated
by the rules:

(12)(a) yv—%,2z 1, L, L, r/
(b) w—v, 8 ___ +Suffix

2.4.8. Alternation of r~i in Atayal

Examples of the alternafion r~iin Atayal are as below (Egerod 1965b:

261):
(13) Stem Passive
bazii b(z)ir-an ‘buy’
kgii kgir-an ‘prepare hemp’
(ma-hii) hir-an ‘to air’
pgiai piar-an ‘run away’

There are non-alternating forms that contain 7 in Atayal (Egerod 1965b:

261):
(14) Stem Passive
huiai hiai-an ‘able to’
hului hlui-an ‘pull’
ubui bui-an ‘continue’

The stem-final 7 in (13) can be treated as the base and the word-final ¢

as derived:
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(15) r—i/__#
Alternatively it would be difficult to predict when to derive ¢ as # in (13)
and when to derive 7 as ¢ in (14). The solution in (15) also accounts for
the fact that 7 does not occur word-finally in Atayal (Egerod 1965a:
204).

At this stage, it is not clear to me whether r~i is historically related
to the alternations between semivowels and fricatives or liquids, as illus-
trated from §2.4.1 to $2.4.7. If so, then the solution given in (12) and

hence the conclusions reached in Li (1974) may have to be reconsidered.

2.5. Alternations of g~w (or u), g~y, aw~o, ay~e

Let us examine the alternation g~u in the following examples in
Atayal (Egerod 1965b: 261):

(1) Stem Passive
bu-iau iag-an ‘wade’
htuu htg-an ‘come out’
htau htag-an “fall’
?z-iuu iug-an ‘exchange’

Cf. the forms that do not manifest g~u in the same position (Egerod
1965b: 261):

(2) Stem Passive
nbuu p-nbu-an ‘drink’
(mnluu) ?lu-an ‘discover’

For those forms with the alternation g~u, g can be treated as the
base and # as derived:

(3) g-u/__#
Alternatively, if # should be treated as the base, then it would be almost
impossible to predict when to derive it as #, as in (1), and when to derive
it as zero, as in (2) above. Also the solution in (3) accounts for the fact
that g does not occur word-finally in Atayal.

The alternation of # with zero in (2) above is perhaps due to the
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vowel sequence restriction in Atayal: a long vowel is shortened when
immediately followed by another vowel. This requires further investiga-
tion. For a discussion of vowels alternating with zero, see $2.8.2.

Parallel developments are found in Sediq. In fact, there are much
more drastic changes in the Paran dialect of Sediq. Let us first examine

the following data:

(4) Stem Imperative
sino sinaw-i ‘wash (utensils)’
dayo duyaw-i ‘help’
(5) Stem Imperative
suluhe sulahay-i ‘learn’
ruye ruyay-i ‘play’

The data above seem to indicate that the diphthongs ew and ey have
monophthongized as 0 and e respectively in the word-final position. The
process of monophthongization can be stated by the rules:

(6) aw—o/___#

(7) ay—e/__ 4
The correctness of this analysis is confirmed by comparison with other
dialects of Sediq; that is, 0 and e in this dialect corresponds to aw and

ay respectively in the other dialects; Sakura and Taroko:

(8) Paran Sakura Taroko
ruseno sonaw sonaw ‘man’
hido hidaw hidaw ‘sun’
waso wasaw wasaw ‘leaf’
pako pakaw pakaw ‘thorn’
(9) Paran Sakura Taroko
ruge rugay rugay ‘monkey’
paye payay payay ‘grains’

In addition to the comparative evidence, there is internal evidence for
the monophthongization process in Paran.

Let us further examine the following data in Paran:
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(10) Stem - Imperative
* tugaro : tuqurag-i ‘burn’ ,
pihido puhudag-i ‘dry by sun’
rego rugag-i : ‘speak’
- (11) Stem Imperative
(a) Kkiicu kucug-i ‘fear’
lihu luhug-i ‘thread a needle’
(b) heyu huyeg-i ‘stand’
surebu surubeg-i ‘urinate’
(12) Stem Imperative
baruy burig-i ‘buy’
pacuy pucig-i ‘carve’
rugeruy rugurig-i ‘dance’

The data in (10) and (4) as well as (8) above indicate that there
may have been a series of sound changes: ag>aw>o. The softening of
the voiced velar stop can be stated by the rule below:

(13) g—-w/a__ 4

As a matter of fact, there is internal evidence only for the changes
ag>o and aw>o0, but no evidence for the change ag>aw at the inter-

mediate stage, which can only be inferred from comparative evidence, as

below :
(14) Paran Sakura
(a) bagah bawah ‘charcoal’
pudagic padawic ‘gaiters, leggings’
(b) puga puwa ‘navel’
pugatuk puwatuk ‘woodpecker’

The comparative evidence in (14) above indicates the change g>w not
only after @ but also after #, i. e. after back vowels, in the word-medial
position in the Sakura dialect, though unfortunately not in the Paran
dialect of Sediq:

(15) g-w/{2}
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This seems to confirm the internal evidence to be stated in (17) below.
The data in (12) indicate that the base form g is derived as y only
after the high front vowel ¢ word-finally:
(16) g—y/i__ &
If this observation is correct, then g may have been derived as w word-
finally after the other vowels /a, e, u/ (actually no direct evidence for
e), as based on the data in (10) and (11) above. Vowel e (preceding g)
is further derived as # after a stressed syllable; see discussion in §2.8.1.
In other words, ¢ may have been derived as w only after the back vowels
/a, u/ in the word-final position. Rule (13) should, therefore, be revised

to Rule (17), which is nearly equivalent to (15).

an e-wA2l
Nevertheless, the data in (11) indicate that the hypothetical w derived at
the intermediate stage is lost after the high back vowel # word-finally:
(18) w—g/u__ 4
Consequently to make more precise synchronic statements, (17) should be

revised to:
(19)(a) ag—o /
) {8 }eu/__4

In fact, w after the low vowel ¢ can also be stated as “lost” after
leaving its trace by raising @ to o, as clearly indicated in the data (4).
The Paran data examined in this section can be utilized to illustrate the
point that a purely synchronic description may not be identical with a

diachronic one.

2.6. Alternations of Voiced and Voiceless Stops (Devoicing of Final
Stops)

Although Atayal has no alternation of labials and velars like Sediq
(see §2.1), it has the alternation between voiced and voiceless labial stops
p~b as below:
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Definite
Full Passive
(1) Stem Neutral
hgup hbg-an ‘do magic’ (Note the metathesis of b and g)
hop hab-an ‘stab’

(m-gop) gob-un ‘share one cup’

Cf. the non-alternating forms:

(2) Stem Passive
kziup kiop-un ‘enter’
qalup qlup-an ‘hunt’

It is clear that & can be treated as the base and p as derived in the
alternating forms:

(3) b—p/__#

This solution also accounts for the fact that & does not occur word-finally
in Atayal.

That b is the base form in Atayal is somewhat similar to Sediq. The
case in Atayal simply involves devoicing of the labial stop, while in Sediq
it involves the change from labial stops to velar in addition to the devoic-
ing process.

It is interesting to note that in Atayal the devoicing process affects
only the labial b, but not the dentals # and 2, or the velar g Instead of
getting devoiced (like ), # and g become vocalized as 7 and % respectively
in the word-final position in Atayal; see §2.4.8 and §2.5.

The devoicing process affects both the labial and dental stops, but not

the velar in Pazeh-Kahabu.® Given below are some Pazeh examples:

9. Voiced stops do not occur word-finally, as based on my own field notes and Tsuchida’s.
However, Tsuchida’s (1976:115) statement, “Voiced stops do not occur in my [Pazeh] data,
but they do in Ferrell’s data” should read “Voiced stops do not occur in the final position
in my [Pazeh] data, but they do in Ferrell's data”. Tsuchida (personal communication)
has admitted the omission of “in the final position” as typographical errors. Ferrell (1970)
collected his data in four days in 1967 and six days in 1969, Tsuchida collected his in
1969, and I collected mine in fifteen days’ field work in four trips to Puli, Central Taiwan,
between July 1976 and February 1977. We all worked with the same Pazeh informant Iteh,
although we also had different informants.
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(4) Present Imperative
malop ?alob-i ‘close’
ma-derap darch-i ‘behead’
mu-lubulup lubulub-i “follow’
(5) Present Imperative
mu-rahut rahud-i ‘flow’
mayit ?apid-i ‘weep’
mo-kemat komed-i ‘blink’

I have not recorded any item in Pazeh that manifests g~k alterna-
tion, although Pazeh has both g and % in its inventory. This might be
an accidental gap, or more likely the complete lack of alternation in velars
is due to physiological reasons.

In fact, for d to be derived as ¢, discussed in §2.2, is also a type of
devoicing process. ‘

The devoicing process in turn can be regarded as a weakening process.

Judging from the fact that a few items that manifest the voicing
alternation are historically derived from voiceless, e.g., PAN *Cayis
(Dyen) or *tayit’ (Dempwolff)>Pazeh mayit ‘weep’, one might like to
argue that the stop has become voiced intervocalically. So it is really a
voicing rather than devoicing process that is involved in Pazeh. How-
ever, there are also forms that contain a historical final voiced stop, e.g.,

Proto-Hesperonesian *@.0Na2b (Tsuchida)>malop ‘close’.

2.7. Loss of Final Segments

The maximal weakening of a speech sound is complete deletion of it.
Segments (speech sounds) in the word-final position are apt to be weak-

ened or lost.

Let us examine the examples in Thao (Li 1976: 234-35):

(1) Imperative Passive
ta:la talarh-an ‘cut (wood)’
pa:qu paqu:h-an ‘eat or drink with’
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Note that the verb stems end with %, which is deleted word-finally, but

preserved when suffixed. The deletion of the final % can be stated:
(2) h—d/___#

In Thao % is one of the three consonants that never occur word-finally.
Let us examine the following data in Tanan Rukai (Li 1973: 45-50):
(3) manima ‘thing’ maniman-li ‘my thing’

tuma ‘do’ tuman-su ‘you (sg.) do’
Apparently # is lost in the word-final position after @, but preserved when

suffixed:
(4) n—g/a___ 4
The nasal is not lost after other vowels:
(5)a) banin ‘board’ (c¢) takaynin ‘sit’
kunin ‘rabbit’ ribin ‘back’
(b) sukun ‘apron’
utun ‘nipple’
The loss of # in the specified environments holds true in four rather
divergent dialects of Rukai: Tanan, Labuan, Maga and Mantauran, but
not in the other two: Budai and Tona; see Li (1977).

In Bunun (Jeng, personal communication),!® & and d are truncated

word-finally :

(6) Agent-focus Object-focus
(a) laqai lagaib-an ‘pass by’
(b) qu qud-an ‘drink’
ma-suku {sukuc’:’.—an ‘close’
sukud-un

The truncation of the final # and 4 in Bunun can be stated by the rule:

(T By

Since Bunun has no g, (7) is really a deletion of final voiced stops.
In Maga (Li 1975), the stem-final syllable za gets lost word-finally:

10. I am grateful to Jeng for providing me with these Bunun examples in this section and
the ones for metathesis to be discussed in §2.11. He pointed out that there are only a few

examples-for the deletion of & and d in the Takbanuad dialect of Bunun.
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(8) tvatlika ‘wrist’ tvatlikna-li ‘my wrist’
glogava ‘finger’ glogavna-li ‘my finger’
tbosbosa ‘calf’ tbosbosna-li ‘my calf’

The data above show that the stem-firal syllable za is preserved when
followed by a suffix, but lost in the word-final position:

(9) na—g/__ 4%

Conversely, a stem-final syllable may be preserved word-finally, but get
deleted when followed by a suffix, as in the Maga examples below:

(10) dani ‘house’ da-li ‘my house’

dadrani ‘road’ dadra-ta ‘our (inc.) road’

The fact in (10) can be stated by:

(11) niog/___ +Suffix
In (8) the suffixed forms preserve better stems, as the general rule goes,
whereas in (10) the suffixed forms have got the shortened stems. If we
say that (9) is a “natural” rule, then (11) is an “unnatural” rule.

A similar “odd” phonological fact like (10) has also been reported for
Saaroa (Ting 1976):

(12)(a) vugu?u ‘head’ vugu-ku ‘my head’
ama’a ‘father’ ama-ku ‘my father’
(b) m-aci?i ‘die’ m-aci-cu ‘have died’

k/um/ali?i ‘dig’ k/um/ali-a ‘Dig!’ (imperative)

In reality, the final syllable *?V in the non-suffixed forms are optional and
dropped out in rapid speech. We can, therefore, treat the syllable °V as

optionally derived in the surface phonetic realization. If this analysis is
correct, then Saaroa does not have any more “unnatural” rule like Maga.

Weakening or loss of the final vowel (indicated by parentheses) in

Saaroa is reported by Ting (1976):

(13)(a) cail(i) ‘year’ (b) mayus(a) ‘mango’
apul(u) “fire’ imar(u) ‘fat’
tunum(u) ‘sea’ apal(u) ‘foot’
silag(a) ‘light’ taamu(i) ‘rat’

As Ting pointed out, the weakened or lost vowel is not necessarily
identical with the vowel in the preceding syllable, e. g., (13)(b). The
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deletion of the final vowel can be stated (note the problem with the form
taamu(z)):

(14) V—¢/___#

The rule seems to apply only to polysyllabic forms as far as the available
data are concerned, e.g., mima ‘drink’, not * mim.

As a matter of fact, loss of final segments is not limited to the word-
final position. It can take place in the prefix-final position, under the
condition that the prefix-final segment (usually vowel) is identical with
the following one. This can be illustrated with data from Tanan Rukai
(Li 1973: 56-60):

(15)  Noun Verb.
(a) bariw ‘home’ mu-baLiw ‘go home’
caki ‘excrement’ mu-caki ‘defecate’
(b) urua ‘hut’ m-urua ‘go to a hut’
umauma ‘field’ m-umauma ‘go to the field’
(16) Stem Present/Past
(a) Lugu wa-Lugu ‘take up’
ugul wa-uyul ‘drink’
icib wa-icib ‘bake in stones’
ilib wa-ilib ‘close’
(b) asi? w-asi? ‘count’
akam w-akam ‘bake, broil’
(17)(a) -banaw ma-banaw ‘bathe’
(b) alLa m-ala ‘take’

The data above show the alternations of the verbal prefixes mu-~m-
‘go’ in (15), wa-~w- ‘present or past tense’ in (16), and ma-~m- ‘verbal’
in (17). The loss of the prefixal vowels is conditioned by the following
identical vowels of the stems. How do we know, of the two identical
vowels, that it is a deletion of the vowel of the prefix, rather than that
of the stem? Let us examine the following data, in which non-identical

vowels are involved:

(18)(a) Dusa ‘two’ ta-pusa ‘two people’
(b) -ina t-ina ‘mother’
(19)(a) umas ‘person’ la-umas ‘persons’

(b) inia ‘him, her, it’ l-inia ‘them’
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The data above show the alternations of nominal prefixes ta-~t- ‘per-
sonal marker’ in (18) and la-~1- ‘plural marker’ in (19). It is clear that
the vowels of the prefixes are deleted.

The identical vowel-deletion rule, however, does not operate in Budai

or Tona, two related “dialects” of Rukai. See Li 1977.

2.8, Alternations of Full Vowels with Weakened Vowels or Zero

Alternations of vowels can be divided into two main types: (1) full
vowAeIs alternating with weakened or reduced vowels, and (2) vowels
alternating with zero, both to be discussed in this section. There are,
of course, other minor types of vowel alternations, such as assimilation
of vowels, to be dealt with in the following section.

Most alternations of vowels are determined by the same factors:
(1) the position of stress and (2) affixation (more suffixation than pre-
fixation, even less infixation).

2.8.1. Full Vowels Alternating with Weakened or Reduced Vowels

The best examples for alternations of full vowels with weakened or

reduced vowels can be drawn from Sediq. Like many other Formosan

languages, stress generally falls on the penultimate syllable in Sediq.

Where morphophonemically related forms manifest vowel alternations,
the stressed vowels retain full vocalic qualities, whereas the unstressed
vowels are weakened to #, which is phonetically variant, [#], [v] or [ul,
as described by Yang, but phonologically reinterpretable as zero in many
cases. All Sediq examples in this paper are cited exactly in the same

forms as Yang transcribed them, although my present interpretations are
often different from hers.!!

11, Yang’s (1976) paper “The Phonological Structure of the Paran Dialect of Sediq” was an
M. A. thesis written under the joint supervision of myself and my colleague Pang-hsin
Ting. Yang and I had several lengthy discussions on Sediqg phonology. I went over her
manuscripts several times and she did several revisions before it was submitted to the
Department of Chinese Language and Literature, National Taiwan University, June 1976.
In a way I was partially responsible for not noting then the alternative solution as

presented in this paper.
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(1) Stem Imperative
bzki buki-i ‘bend’
kita kuta-i ‘see’
sukiya sukuya-i ‘fly’

(2) sépe supi-i ‘dream’
bulebin bulubil-i ‘pull’
ruberuk ruburub-i ‘roast’

(3) talay tuldm-i ‘kneel’
kari kuri-i ' ‘dig’
lawah luwah-i ‘open’

(4 ) tudbruy tuduroy-i ‘roll down’
obuh . boh-i ‘smoke’

(5) kilah kuldh-i ‘weed’
tutuc lutud-i ‘join’
tutiy tutiy-i ‘have a baby’

In the above data, (1) shows the alternation of i~u, (2) the alterna-
tion of e~u, (3) the alternation of a~u, (4) the alternation of o~u, and
(5) the alternation (superficially no alternation!) of u~u.!* These
examples show that all the Sediq full vowels /i, e, a, 0, u/ in the stressed
syllables are all reduced to /u/ when stress is shifted to the following
syllable because of suffixation. This can be stated by the rule, as given
by Yang:

(6) Vou/__CV
Such a rule looks very neat and general. In fact, all but a few vowels in

a few forms are #’s before stress.!® I suspect if they are phonemic. To

12, Phonologically when /u/ is reduced to /u/, even though it does not show any difference
in the transcription, it should be discernible phonetically.

13. Let us examine the following exceptions, the italic vowels in the imperative forms:

Stem Imperative

ciyuq ciyaq-i ‘answer’

puliyux puliytx-i ‘change’

kayak kiyap-i ‘cut (meat)’
pusuciyuk pusuciytk-i ‘turn (one’s direction)’
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me they are all phonetically predictable and hence dispensable from
phonemic transcription. Consequently, only phonemic consonant clusters
may occur before a stressed syllable, e. g. mupubulebin ‘will pull’ in Yang’s
transcription can be reintérpreted as mpblebin in the alternative analysis.
If this alternative is adopted, then all the Sediq data discussed so far in
this section really show alternations of full vowels with zero rather than
weakened vowels:
(7) Vog/___Ci

An advantage of this alternative analysis is that we can capture a

great generality with Rule (28) below. Rule (28) was treated as a vowel
deletion rule unrelated to this one. In this alternative solution, they are
both the same rule of vowel deletion before stress. Another advantage
of this analysis is that Rule (7) tells all the vowels (no matter how many
there are) preceding the stress. All these vowels are phonologically zero
but phonetically predictable by a late phonetic realization rule:

(8) ¢g—»u/C__C

Let us further examine the following vowel alternations in Sediq:

(9)(a) Stem Imperative
sérus surés-i ‘wipe’
requn rugen-i ‘swallow’
bekuy bukey-i ‘tie, fasten’
(b) tuddruy tudurdy-i ‘roll down’
obuh boh-i ‘smoke’

In the above data, (9)(a) shows the alternation of e~u and (9)(b)
the alternation of o~u. The two mid vowels /e, o/ are weakened and

reduced to /u/ after stress:

Note that i turns up instead of the anticipated %, as it would be predicted by the rule,
The vowel i seems to be conditioned by the following y. However, # appears before y in
many more forms, e.g., fuguyak-i ‘Belch!’ sukuya-i ‘Fly!’ tuyu-i ‘Point to!’ puyas-i ‘Sing!’
suyaqg-i ‘Spit!’ huyeg-i ‘Stand up!’ etc. Other “exceptions”, which have in fact a far more
general basis, will be handled by a vowel-assimilating rule; see §2.9.1.
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(10) fedsurincer)__

Lo
Note that the above rule applies only to mid vowels; it does not apply to

high or low vowels, as the ones italicized below:

(11) Stem Imperative
biks buki-i ‘bend’
lins lupis-i ‘weep’
taqz tuqgi-i ‘sleep’
(12) séxan sux4l-i ‘repeat’
seyaq suyaq-i ‘spit’
tare tura-i ‘wait’

As Yang pointed out, there are a few exceptions to Rule (10), e.g.,
qogog ‘duck’, beyog ‘juice’, guyoq ‘trap’, turoq ‘sputum’. Also note some

irregular verb inflections as below:

(13) Stem Imperative
cehak cehep-i ‘taste’
gao geeg-i ‘choose’
kuseay kuseey-i ‘quarrel’
selaq sulig-i kill’
patis putas-i ‘write’
enaq niqg-i ‘dwell’

A clear case of vowel weakening in the word-final position can be

illustrated with Saaroa examples:!*

(14)(a) Simple Present Present Perfect
um-alacu um-alaci-cu ‘bite’
m-icupgulu m-icuyili-cu ‘chase’
m-anulavi m-aygulivi-cu ‘close’

(b) limilavau ‘younger sibling’ limilavai-ku ‘my younger sibling’

usumans ‘wife’ usumani-ku ‘my wife’

14, My analysis is different from Ting’s (1976). He treats  as the base and 7 as derived in
his unpublished manuscript.
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The data above show that the vowel 7 is weakened to u when it is
not followed by a suffix. This can be stated by the rule:
(15) i-u/___ &

Maga also has such an example for vowel weakening in the final
position, bkuzsé ‘ribs’, bkuasi-li ‘my ribs’. The stressed vowel 7 in the

stem followed by a suffix is weakened to ¢ while occurring in the word-
final position. Itis probably wrong to treat the stressed vowel ¢ as being
assimilated to the vowel of the suffix as in my preliminary report on Maga
phonology, Li (1975: 23, 27).
2.8.2. Alternations of Vowels with Zero

Maga has numerous alternations of vowels with zero, particularly in

verbs and adjectives:!®

(16) Positive Negative Base Form
tibréo i tburdo ‘yellow’ /tiburoo/
ma-rgii i k-r’égii ‘good’ /maragii/
ma-pcée i k-p’a_lcée ‘dry’ /mapacee/
ma-gtda i k-l;;v.{r-téa ‘raw’ /manitaa/
si-ptda i s-pl’l—‘céa ‘burn’ /siputaa/

(17) tmacicéryi i k-tamcicrlil;jéi ‘black’ /tamaciciripi/
tmalsiksiki i k-tamliskiskii  ‘blue’ /tamalisikisiki/
Onavivroo i k-fanvivréo ‘brown’ /Oanaviviroo/

(18)

(a) ma-krdci i korcéo ‘bad’ /koraci/
mo-rgari i rggréa ‘climb’ /ragari/

(b) ma-mtadu i kgmdl'lu ‘dead’ /mamudu/

(c) o-dvéaci i daveii ‘walk’ /davaci/

(19) ;

(a) #-mici i amcii ‘bring’ /amici/
u-btlu i ablau ‘bury, /abulu/
(b) u-icibi i achii ‘bake’ /icibi/?

15. Beginning of pitch is indicated by 7, stress by !, and morpheme boundary by - (infix by
slashes / /).
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These vowel alternations are also determined by the two main fac-
tors: (1) stress and (2) affixation. When a stem is affixed, the stress
position is shifted and thus vowels in the different syllables of the related
forms will get deleted. Items with the same morpheme and syHable
structures share exactly the same alternation patterns, e.g. (16) above.

Stress is on the penultimate syllable and non-phonemic in Maga. All
negative forms always end with long vowels, which are analysable as
geminate vowels. So stress may not fall on the same syllable in the
positive and negative forms with the same stem. The general rule is
that THE VOWELS IN THE EVEN NUMBER OF SYLLABLES FROM
THE STRESS GET DELETED. An exception to the general rule is that
vowels on high pitch are not deletable. And that complicates the vowel
deletion rule in the language.

Both stress and pitch fall on the same (penultimate) syllable in the
positive form. In the negative form, however, they do not co-occur, and
pitch starts on the syllable immediately preceding the stressed syllable in
the surface phonetic forms; that is, pitch starts one syllable earlier than
stress, viz. pitch is oﬁ the Vantepenultimate instead of penultimate sylla-
ble.is. And that is one of the reasons why positive and negative forms
may have different vowels deleted. ;

Another exception to the general rule is the final vowel after stress.
Obviously deletion of the final vowel would disrupt the regular stress
pattern.

There are also some minor preferable restrictions on vowel deletion:
(1) generally no deletion of a vowel if it occurs between identical con-
sonants, (2) preferably no deletion of the initial vowel before stress if

there is no initial consonant, e. g. avdyié ‘boat’.

16. I am grateful to Tsuchida (personal communication) for pointing this out to me, Failing
to distinguish between pitch and stress resulted in inaccurate transcriptions of a few

negative forms in Maga in my preliminary report, Li (1975).
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I II
(20)(a) prée ‘saliva’ os-pare ‘produce saliva’
ckée ‘excrement’ m-cdki ‘defecate’
mo-ckée ‘defecate’ m-caki-da ‘Defecate!’
. (b) bvia ‘wine’ k-bavda ‘native wine’

The data-in (20) I above show that when the first vowel of a dissyl-
labic stem géts deleted, the second vowel will get lengthened as a com-
pensation. Maga does not permit the form *#CCV#. Comparing columns
I and II above, we can see that thé position of stress shifts if the stem is
affixed. Maga also permits no more than two consonants in the word-
initiali position. If a single consonant-prefix is added to an item beginning
with fwo consonants, then a vowel will turn ﬁp after the second consonant,
e.g. (20)(b).

There is not only internal but also external evidence for vowel dele-

tion in Maga. Cf. the following Maga and Budai forms:

(21) Maga Budai
kcarsia kacaLisiano ‘aboriginal’
tbalgdni tabalagammo ‘arm, shoulder’
blébla balebalo ‘bamboo (generic)’
kvésna kavagano ‘type of bamboo’
blibli bolsbalo ‘banana’
rlée Lolay ‘baby, child’
tdbyo a-ta-tabago ‘cockroach’
masrimsémi masalLomasomo  ‘dusk’

Alternation of vowels with zero is also common in Tsou (Tung

1964):1"

17. My interpretation is different from Tung’s. While Tung interprets all the following
examples as METATHESIS of the vowel and consonant after the prefix (or infix), I
interpret them as ALTERNATION of vowels with zero. The morpheme boundary, which

may not be the same as given by Tung, is added by me,
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(22) bé-hy-u héy-a ‘see clearly’ (Tung 1964: 183)
bo-chio cohiv-i ‘know’ (Tung 1964: 183)
bu-hfaféoi huaféoi ‘peep’ (Tung 1964: 183)
mé-chi ciha ‘throw away’ (Tung 1964: 184)
t/m/6psu tposi ‘draw, write’ (Tung 1964: 184)
s/m/tthnu sktina ‘order’ (Tung 1964: 184)

Still the same two factors determine vowel deletion in Tsou. A rule
similar to the one for Maga, i.e. deletion of the even number of syllables
from stress, seems to hold true of Tsou in many cases. Examples of
longer Tsou forms are given below:

(23) mnagcayew “full’ (p. 186) tousbusbut(#)néni ‘discuss’ (p. 188)

nan@thta ‘short’ (p. 186) toskuf(u)néni ‘place above’ (p. 188)
hopttigtu ‘one end of something being burned’ (p. 186)
Note that the vowels in parentheses are optional and deletable.

Alternations of vowels with zero are found in several sets of suffixes
in Thao: (1) alternation of -iz (or -am)~-n ‘passive’, (2) alternation of
-uwiwan~-wan ‘polite request’, (3) alternation of -i:dfe~-yda~-ida~-da

‘complete aspect’, as in the following data (24)—(26):

(24) Active (AF) Passive (OF)
(a) k/m/am kamn-in ‘eat’
8/m/amup fanu:p-in ‘bury’
(b) ta:la talarh-an ‘cut (wood)’
pa:qu paqu:h-an ‘eat or dring with’
(c) ka:fu ka:fu-n ‘bring’
minfa:ri ?infa:ri-n ‘blow’
palna:ra pajnarra-n ‘burn’
(25) AF Request
(a) k/m/amn kan-urwan ‘eat’
q/m/irqir qirgir-urwan ‘bite’
(b) mundy ?unay-wan ‘come’
tma:da tmaga:-wan ‘listen’
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(26) Present Perfect
(a) ma:lus m/in/alus-ida ‘sleep’
(b) mi:lu m/in/irlu-y3a ‘bathe’
(c) militk m/in/iliz}i-ra ‘stand’
(d) ma:fay m/in/a:0ay-3a ‘die’

These alternations are conditioned by the permissible syllable struc-
ture in the language, C(C)V(C). Thao does not allow a vowel sequence
to occur,’® although it may have a phonetically long vowel, Which gen-
erally coincides with stress (on the penult). -

For a detailed discussion of these alternations in Thao and their
analyses, see Li 1976.

A simple rule of the initial-vowel deletion operates in Sediq, as

reported by Yang (1976):

(27)  Stem Imperative

(a) adis des-i ‘bring’
atak tap-i ‘cut (with scissors)’
ayan gal-i ‘take’ |

(b) imah mah-i ‘drink’

(c) eluk leb-i ‘close’
eyah yah-i ‘come, enter’

(d) obuh boh-i ‘smoke’

(e) utaq taq-i ‘vomit’

As based on Yang’s (1976) analysis and illustrated in §2.8.1, full
vowels are weakened to # immediately before stress, so the anticipated
forms for the imperatives in (27) would begin with the vowel #. How-
ever, the actual forms we get do not. Apparently there is such a vowel-
deletion rule in Sediq, as given by Yang:

(28) u—g/f__ CV

In my present analysis, the alternation in (27) is not different from

18. A diphthong such as @y and aw is treated as a single vowel in Thao.
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the Sediq data discussed in §2.8.1, (1)—(7). They are all the same vowel

deletion rule operating in the language; see discussion above.
2.9. Assimilation

When there is a vowel assimilation across morpheme boundary, it is
usually the vowel of an affix assimilated to that of a stem. Most data
available in various Formosan languages support this claim. There are a
few exceptions, e.g., (17) and (22) in §2.9.2 below.

29.1. Complete Assimilation
In Sediq, nouns can take the verbal prefixes mu- (also ‘future tense

marker’), pu-v, ku-, etc. and derive as verbs, as in (1) below:

(1) Noun Verb
quti ‘excrement’ mu-quti ‘will defecate’
huliy ‘dog’ pu-huliy ‘hunt with a dog’
muhiy ‘nose’ mu-nu-muhiy ‘have snored’

Note that the vowels of the verbal prefixes are all the same #%, as expected;
see §2.8.1. However, the vowels of the verbal prefixes in (2) below are

not #; instead they are all identical with the stressed vowels in the stems:

(2) Noun Verb
hido ‘sun’ mi-hido ‘expose to the sun’
hebin ‘a split’  ke-hébin ‘to split’
heyak ‘breath’ se-hénpak ‘breathe’

Also cf.
(3) — * ma-hdguc ‘will cook’
(4) Stem Imperative
"~ dehuk dehék-i ‘arrive’

pahu pehé-i ‘wash (clothes)’
suluhe sulahdy-i ‘learn’

The data in (2)—(4) indicate that the vowels preceding the stressed
syllables which begin with % are identical with the stressed vowels. Since

the combination *%0 never occurs in Sediq, we can state the complete
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vowel-assimilating rule (The subscript x stands for vowel identity):
(5) V-V./__hV,
The vowel-assimilating rule also applies in a vowel sequence without

an intervening %, as in (6)—(8) below:

(6) Stem Imperative
reus reés-i ‘bury’
gulein guliiy-i ‘hide’
sais siis-i ‘sew’

(7) Stem Future
eyah me-éyah ‘come’
adis ma-4dis ‘bring’
imah mi-imah ‘drink’
ekan me-ékan ‘eat’
agan ‘ ma-4dnan ‘take’

(8) uyas mu-iyas ‘sing’

The data (6)—(8) show that all vowels in Sediq except 0 are involved
in the assimilating rule. Since 0 never occurs in a vowel sequence, Rule
(5) above can be extended to Rule (9) below:

(9) V-Vo/__(h)Vs

Let it be noted that the vowel assimilation will hold on the condition

that there is an % or no consonant in between; otherwise the vowels
preceding the stress will be reducegfl ; see §2.8.1.
In light of the fact stated by Rule (9) above, Rule (7) in $2.8.1 should
be narrowed down to:
(10) V-y¢/__ GV
Condition: C does not contain Z.

The rule can be simplified if stated in terms of distinctive features.
Vowel assimilation has also been observed in Saaroa (Ting 1976:)
(10)(a) um-ala ‘take’ (b) wm-umucu ‘touch’

um-ilavet ‘chew’ am-#rapi ‘plant’
um-usal(#) ‘rain’
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(11)(a) t/um/ani ‘weep’ (b) l/am/umuku ‘plant’

k/um/ali?i ‘dig’
s/um/avugu ‘make cake’

Concerning the alternation of the prefix wm-~#m- in (10) and the
alternation of the infix -wume-~-#m-, it is clearly simpler to treat # as the
base and # as derived, conditioned by the following vowel:

(12) u->u/__Cu

The vowel of the passive (or Object Focus) suffix -z in Saisiyat can

be assimilated to the vowel of the stem:

(13) Active (AF) Passive (OF)

k/om/aLas kaLas-on ‘bite’

kompoL kapaL-on ‘squeeze’

Lasoy Lasoy-on ‘sting’

k/om/olol kolol-en ‘bury’
(14) [=?horo Jee?horo-on ‘see accidentally’
(15) mo-lobLih lobLih-in ‘return’

The passive suffix -a# appears after both the stem vowels @ and 2, and
even after 0. If 2 is treated as the base, then it is assimilated to the

preceding vowel 0 or i:

o) ~{ii—

The conditions are not very clear because of inadequate data for passive
forms. It requires further investigation. Rule (16) is highly tentative.
2.9.2. Partial Assimilation

Maga shows partial assimilation of the stem vowel to the suffix as in

the following examples:

(17) kvaa ‘hoe’ kve-li ‘my hoe’
arima ‘hand’ arime-li ‘my hand’
cyira ‘ear’ cpire-li ‘my ear’
bvaa ‘wine’ bve-li ‘my wine’

The low vowel @ is raised to the mid e by the high vowel i of the
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suffix. In this case the vowel in the word-final position is the base,
whereas the vowel in the word-medial position is derived:?®

(18) a—e/___Ci
This vowel-raising rule, however, applies only to a handful of words. It

does not apply to the following items:

(19)(a) pcecera ‘flesh between pcecena-li ‘my flesh between
thighs’ thighs’
tkoikaira ‘armpit’ tkeikoina-li ‘my armpit’
(b) nu-tmaraa ‘how (future)’ tumani ‘how (non-future)’
(20) (see §2.7 (8) for examples)
(21) dani ‘house’ da-li ‘my house’

Furthermore, there is an example for vowel-raising not because of the
high vowel of the suffix:
(22) obaa ‘carry on back’ nu-obe-ta ‘we shall carry on back’

Partial assimilation in nasal consonants is observed in the Stimul
dialect of Paiwan (Ho 1975):

(23) (a) (b)
man-ilima five people’ mam-pitu ‘seven people’
man-inim ‘six people’ mam-pitu-a-kuzut 7,000 people’
man-alu ‘eight people’ mam-pitu-a-kubpaw ‘70,000 people’

man-ta-pulu® ‘ten people’
man-kuzut ‘1,000 people’
man-dusa-kuzut ‘2,000 people’

The above data show the alternation of the prefix man-~mam- ‘peo-

ple’. Since m appears only before p, and # elsewhere, # can be treated
as the base and m as derived:

(24) n—-m/ Labial
2.10. Dissimilation

Dissimilation is diachronically a sporadic change, and synchronically
it is a relatively rare process found operating in language.

19. Cf. the historical derivations, PAN */ima>Maga a-rima ‘five, hand’, *Calipa>crina ‘ear’.

This is one reason for treating the non-suffixed forms in (17) as the base.
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Examples of dissimilation in consonants can be drawn from Tsou
(Tung 1964, Starosta 1969, Ho 1976a). Let us examine the alternation
h~k in the following examples (Tung 1964: 210-213):

1) 1 II 111
etiso ‘two’ m-pts-ku ‘twenty’ o-ps6-hut ‘go twice’
tdeu ‘three’ m-ttie-hu ‘thirty’ o-téu-hu ‘go thrice’
eimo ‘five’ m-eemd-hu “fifty’
més-ku ‘ten’ oh-mis-k&t ‘go ten times’
(2) mno-pts-ku ‘stay for 2 days’ na-téu-hu ‘stay for 3 days’
no-supté-hu ‘stay for 4 days’
to-iemd-ha ‘five years’ to-mds-ka ‘ten years’
(3) s/m/thnu skina ‘order’ (Tung 1964: 184)

The data above show the alternation k~h in addition to the alterna-
tion of u~u, which is not our concern here. For the alternation of the
consonants, %z can be treated as the base and % as derived:

(4) h-k/s_

The statement above is supported by the fact that Tsou does not permit
the sequénce *sh (Tung 1964: 14). There is also historical evidence for
the change h>k when preceded by a voiceless fricative in Tsou, e.g.,
Proto-Tsou *saNuzu>Tsou skizu ‘stone’ instead of the anticipated *shuzu*;
Proto-Tsou wvuNai>Tsou fkoi ‘snake’ instead of the anticipated form
*fhoi*; see Li (1972).

As Ho (1976a: 266) pointed out quite correctly, (4) is more economical
than the alternative statement (5) below:

(5) k—h / {g}

[ le)
Also- the environment in (5) includes vowels /e, o, #/ that do not belong
to a natural class. So (4) is preferred to (5).
Tsou has the morphophonemic alternation s~h manifested in the two

grammatical particles mos-0 and moh-cu (-to, -la) ‘aspect marker’ with the
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same grammatical function (Tung 1964: 92-97, 196, Ho 1976a: 267-268).
Since s and % are in complementary distribution and % is phonologically

conditioned, s can be treated as the base and % as derived:

(6) s—»h/___{‘g}

The rule above accounts for the fact stated by Tung (1964:14), “Except
the laryngeals, a stop and a spirant of the same position do not go
together”, viz, no combinations like *sc¢ and *st occur in Tsou. Alterna-
tively, if the rule should be stated |

(7) hos/__o
then there is counter-evidence in many Tsou forms such as hochia ‘few’,
hoci ‘if’, hahbdcyw ‘man, the male’, in which the combination %o does
occur.? :

Dissimilation of mnasals is observed by Tung (1964: 183) as iﬁ tﬁe
following example:

(8) msimo : sinvi ‘to chew’
According to Tung’s (1964: 183) analysis, this is a case of “the dissimila-
tion of the..../m/ to /n/ before /v/...” To state this by rule is:

(9) m—on/__ v
This is to avoid a combination of two labial consonants. A similar
process of the dissimilation of Iabials is attested in the Stimul dialect of
Paiwan (Ho 1975):

(10) (a) ' (b)
k/im/ac ‘bite’ v/in/ali ‘blow (wind)’
d/im/apis ‘blow (breath)’ v/in/ili ‘buy’
r/im/ala ‘boil water’ p/in/ili* ‘choose’

?/im/ici ‘kill’
c/im/agicag ‘knock’
t/im/igtiy ‘weigh’
Cf. (10)(a) and (b) above. It is clearly simpler to treat m as the base

20. The analyses of the alternations h~k and s~h are generally based on Ho’s (1976a) paper.
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and 7 as derived for the alternating infix forms -ém- and -ézn-:
(11) m-—n/Labial V
Dissimilation of vowels is at doubt, if not totally lacking, in Formosan

languages. The following Maga forms seem to be a case of vowel dis-

similation:
(12) (a) (b)
mamaa ‘father’ mami-nmaa ‘my father’
kakaa ‘elder sibling’ kaki-nmaa ‘my elder sibling’

There are only a few such examples. If (12)(b) is interpreted as vowel
dissimilation, then is (13) a case of vowel dissimilation or assimilation?

(13) mninaa ‘mother’ nini-nmaa ‘my mother’

2.11. Metathesis

Metathesis is a very sporadic change and process in language. Some
instances of the so-called metathesis can actually be better explained as a
much more general process such as vowel alternation, for example, see
§2.8.2 (22) and Note 17.

There is, however, an example in Tsou, for which I have no better
explanation than metathesis for the time being:

(1) eimo ‘five’ to-femo-ha ‘five years’ (Tung 1964: 212)
Note the metathesis of ¢ and e in the stem meaning ‘five’ above. Both
combinations 0e and 07 occur in Tsou (Tung 1964: 23). Perhaps the
change from ef to Ze is to give a sequence of the preferred syllable struc-
ture CVCVCVCV in the form {Zoiemoka, in which ¢ is probably a non-
syllabic y.

Jeng (personal communication) has kindly provided me with the fol-

lowing examples for the metathesis of ua~au and ia~ai in Bunun:*

21. The morpheme boundary - is added by me. The mark ! stands for syllable division. The
abbreviations are: AF, Agent-focus (ma-); OF. Object-focus (-an, -un); LF, Locative-focus
(-an); DF, Dative-focus (-un).
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(2)(a) ma-tua sak hilav. tau’-an ku hilav.
AFopen I door tau’-un me
OF
I opened the door. The door was opened by me.
(b) ma-suad sak hutan. saus-an ku hutan ?iti?.
AT plant sweet here
potato
I planted sweet potatoes. The sweet potatoes were
planted here by me.
(3 )(a) g?ikma’-ie sak sui. ?ikma’ai-'un ku sui.
AT use money
I spent the money. The money was spent by me.
(b) dpakasia pakasai-"un
AF request DF

Metathesis of consonants can occasionally be found. For example,
Thao has the variant forms smwa:puk and sma:kup ‘catch (fish)’. This is
clearly a case of metathesis of p and %, although the occurrence has noth-

ing to do with affixation. It does when compared with the imperative
form, sakp-i.

Atayal has the metathesis of g and & (derived as p word-finally) in
the forms below:

(4) Stem Passive
hgup hbg-an ‘do magic’ (Egerod 1965a: 260)
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