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1 Introduction

Inmy first attempt to formalisc the phonological component of a gencerative grammar of
Siane (James 1966), a suffix tonc specification rule first copicd the tone of the final syllabic
segment of the stem onto every syllabic scgment of the sufTix complex. It was then necessary
to have a series of tone adjustment rules, in addition to the clearly motivated HL sequence tone
adjustment rule, toadjust the stem tones of’ exactly thosc stems which had falling or rising tones
in their underlying representations and to adjust sentence final high tone to falling tone
following aconsonant, or to low tonc following a vowel. It wasalso necessary to set up geminate
sequences in the underlying forms even though there arc no phonctic geminates in Siane.

In this paper it will be shown that an autoscgmental representation (Goldsmith 1990) of
tonal and segmental phenomena in Siane, a Highlands language of PapuaNew Guinea,' allows
for a more general and insightful account of the phonological processes of the language than
does that afforded by incorporating only one string of scgments in a phonological representa-
tion.

* Iwouldliketoacknowledge the initial help and encouragement in the analysis of Sianctone, and in the understanding
of many aspects of the nature of tone languages, which I have received from Kenneth Pike and Eunice Pike; the helpful
instruction, consultation and inspiration of my professors at the University of Illinios in the initial generative
formalisation of Siane phonology of Sianc phonology in 1966, in particular R. B. Lecs, Theodore Lightner, and Amold
Zwicky; the encouraging comments and helpful suggestions on an carlier draft of this paper by Michael Kenstowicz; the
extensive editorial help of colleague John Cliflon 10 bring the paper to its present publishable stage; the stimulating
discussion and suggestions of other colleagues of the Summer Institute of Linguistics, particularly Wietze Baron, Ivan
Lowe, Ken McElhanon, and Stephen Levinsohn: the long-term cooperation and stimulus of my co-workers Ramona Lucht
and Denise Potts; and the friendly help, infinite patience and loving care of the Siane people themselves as we have
worked with them to learn and attempt to describe their language, especially Jim Tela Noibano Loba and Tafiyo Kendai
Kafa. All responsibility for error is mine alone.

¥ There are approximately 27,000 speakers of the Siane language, living in the area bordering the Eastern Highlands
and Chimbu Provinces of Papua New Guinea. Siane is a Papuan language of the East Central Family of the East New
Guinea Highlands Stock of the Trans-New Guinca Phylum according to Wurm (1975). There are several dialects and
numerous sub-dialects of Siane; examples in this paper are from the Komogu dialect spoken in the Watabung area of the
Eastern Highlands Province. Data for this paper have been collected during extensive periods of residence from 1960
to 1993 in Nonabalo, one of the villages of the arca. under the auspices of the Summer Institute of Linguistics.

Language and Linguistics in Meclanesia (1994) 25:125-148
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2 Tones, Vowel Sequences, and Timing

Sianc makes significant usc of tonc to distinguish between lexical items. For instance, the
noun nimind® ‘his house’ and mimind ‘his sore’ differ only in that the second syllable of the
first wordis pronounced with high tone, and of the sccond, with low tone. Similarly, kéfd ‘stick,
club’ and ké/d ‘meat’ differ only in that the first syllable is pronounced with high tone in the
first word, and falling tone in the second.

Five vowel qualities, represented by the symbols, i, e. a, o, u, are distinguished in
underlying representations in Sianc.* The diphthongsai. ei. oi, au, eu, ou, ae, ao, and ui occur,
with timing corresponding to that of single vowecls occurring with the same tones in the same
positions in the word. For instance, the timing and tonal pronounciations of kéild ‘shell
necklace’ and ké/d *frog’ are perceptually the same. as also are kéuf ‘opossum species’ and
kéfa ‘meat’. Consider also kifo/e ‘did 1 plant?’ kifoife *did we 2 plant?’, kifa/é ‘did they plant?’,
and kifaifé ‘did he plant?’, all of which are spoken with essentially the same rhythmicand tonal
characteristics. Diphthongsare therefore trcated as sing'e syllabic units, and are marked for tone
on the first vowel of the sequence in the examples in “his paper.

A sample of over 800 wordforms from the Sianc dictionary, comprising free
monomorphemic stems of all word classes and bound noun stems with a single possessive
suffix, revealed that bisyllabic words accounted for 465, well over half the total, trisyllabic
words 299, and monosyllabic words 50. There are comparatively few stems of more than three
syllables in Siane, and of those which occur, many are either clearly traceable compounds or
onomatopoeic forms describing types of flora and fauna. Stems of more than three syllables
were therefore excluded from the count, as were all suffixed wordforms except possessed
bound noun stems. The basic stem tone patternsin Sianeare listedin (1), with monomorphemic
one, two, and three syllable examples of cach of the occurring forms. The numerals in

parentheses preceding cach example show the relative population size of cach class included
on the chart..

) monosyllabic bisyllabic trisyllabic
H (19)  né ‘cat’ (128) kila ‘dog’ (66)  kétufu ‘saliva’
L (12) ko ‘rain’ (6)  méina ‘payment’ (2)  kosina ‘sky’
LH (7)) yofire’ 74  mafo ‘taro’ (36)  kilifi ‘trap’
HL (2) (0 ‘yes’) (119) lono ‘work’ @87 mafuna ‘owl’

HLH (130) kéfd ‘meat’ (108) kolipa ‘pine’
: (8)  divdu ‘bright blue’

* High tone is represented with an acute accent over the vowel, V, falling tone with a circumflex accent, V, rising
tone with a reversed circumflex, V, and low tone with a grave accent; V. ’

? For a fuller description of the phonetic properties of the segmental and tonal units of Siane, see Lucht and James
(1962). ’
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From the examples in the first column of (1), we scc that only three of the five basic tone
patterns seem to occur on monosyllabic words productively. The pattern HLH does not occur,
illustrating a general constraint on tonal contours in Sianc: a bidirectional tonal contour on a
single syllable is not permitted in Siane wordforms.*

The two monosyllabic wordforms in Sianc which occur with falling tone are nonsuffixable
response words which normally occur as single-word uttcrances. The only word-final falling
tones that occur in Sianc apart from exclamations and responsc words (all of which occur with
final falling tonc) occur sentence finally. All Sianc sentences end in a verb, most of which have
final low or falling tone.® The examplesin (2) illustrate verbs with sentence-medial vs. sentence-
final suffixes.

2) Medial Final
3s.advers 3s.inter 3s.indic Is.fut.indic gloss
a.  minaifa minaifé minaivé minénae ‘remain’
b. ofdifa ofaife ofaivé ofénde *hit’
c. lekaifa lékaifé lekaivé lékénde ‘break’
d. mélaifa mélaifé mélaivé mélénde ‘put’

If the medial verb form ends in a low tone, the final verb forms also end in a low tone, as in (2a).
If the medial verb form ends in a high tone, the final verb formsend in a falling tone, as in (2b-
d). Assuming (aswill be justified later) that the high tone is basic in forms (2b-d), we can account
for the falling tone in final forms by the following rule.

Final Low Inscrtion (FLI)®

VvV,

N
HO

4 Duetothe influence of the question intonation pattern of Tok Pisin (Melanesian Pidgin) spoken throughout the Siane
area, a very slight upglide at the end of ‘yes-no’ interrogative sentences (i.e., sentences using the interrogative suffix -fe
never sentences using question words with the indicative sullix -e) is beginning to come into Siane. It was observable
only rarely until recently, but is now being heard with increasing frequency. When this occurs the result is a simple slight
upglide on the final syllable -fe if that syllable would normally have been low tone, but if it would normally have been
HL, the result is an HLH tonal contour on the single syllable -fe, with the second H varying in pitch from only slightly
higher than the L, to up to half the pitch height of the preceding H. This is the only situation that we have observed in any
dialect of Siane in which a bidirectional pitch contour occurs.

5 Verbs in the historical past may have final high tone. The historical past is both tonologically and segmentally
homophonous with the relative clause construction, but is structurally distinct in that it occurs only dominated by S,
whereas the relative clause is always dominated by NP; that is, it occurs only in embedded constructions. The historical
past suffix must be lexically marked as obligatorily failing to undergo FLI as in:

Yafo of6 nénagoloné, loti  logimama.
pig hit we-intend-eat saying they-told-them
*They (the ancestors) told them (the grandparents), saying, “We’ll have a pig feast.”

¢ This assumes that the sentence in Siane corresponds with the phonological utterance, following Nespor and Vogel
(1986).
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Given FLI, I would suggest that exclamation and response words have an underlying H rather
than HL tone pattern, and are subject to rule FLI as well. This then leaves us with three basic
underlying tone patterns on monosyllabic stems: H, L, LH, with a fourth, HL, surfacing under
the operation of FLI.”

The basic tone processes needed to account for wordforms based on nominal stems with
H, L, LH, and HL patterns are discussed in section 3. Then the interaction of these processes
with the segmental processes necded to account for verbal wordforms are discussed in section
4. In section 5 wordforms based on stems with HLH tone patterns are analysed. Finally, in
section 6, a few rarer tone patterns and irre gular mappings ofbasic tone patterns are discussed.

3 Basic Tone Processes

Most of the suffixal (including postclitic) morphemes in Sianc are unspecified for tone in
their underlying representations. Tone is assi gned by rule, spreading the final tone of the stem
to the suffixes. Consider the nominal forms in (3), showing how stems having H, L, and LH
underlying tonal configurations influence the tone of each of their sufixes.

3) noun stcm® 1p.poss defin erg’ gloss
kula kulaté kildma kulakafs ‘dog’
méina meéinateé méinama méinakafo ‘payment’
mafé mafoté maféma mafokafo ‘taro’

The same pattern can be seen with trisyllabic stems, as seen in .

4)  noun stcm 1p.poss defin erg gloss
kétufu kénifineé kétifima keétufiikafo ‘saliva’
kosina — kosinama — ‘sky’te
kilifu kilifite kilifima kilifitkafo ‘trap’

Following Goldsmith (1990), 1 propose that the tone pattern for each stem is associated
with the stem asa whole, not with particular vowels. That is, the underlying forms of the stems
(3) are /*kula “meina “'mafo/, respectively. The sufTixes, on the other hand, would not include

7 There s, in addition, a small set of monosyllabic verb stems in Siane which have rising tone (LH) when they occur

without suffixation, but which when suffixed exhibit both the LH and the HLH tone melodies, depending upon the specific
grammatical categories involved in the suffixation. Possible reasons for the apparent dual tone patterns with such stems
are presented in section 6.2.

# Uninflected noun stems are grammatical.

® In Siane, the ergative clitic may denote agent, instrument, or topic. It may therefore be used with most nouns. For
a fuller description of the uses of the ergative and other Siane clitics, see Potts and James (1983).

' The morpheme /*kosina/ “sky” cannot be possessed (at least not by people), nor can the ergative be used with it.

-2
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any tone specifications. Thus, the underlying forms of kuild kilaté mafé mafoté would be as
shown in (5).

5) /"kula Hkula-te Y"mafo “mafo-te/

The Association Convention (AC; Goldsmith (1990:14)) will associate tones and vowelson a
one-to-one basis to wordforms, as shown in (6).

6) kula kula-te mafo mafo-te

H H LH LH

Thetone spreading rule accounting for the remaining tonal specifications can be formalised
as follows.
Tone Spreading (TS)
\Y%

T

TS would apply to the forms in (6) yiclding the forms in (7).

7) kula kula-te mafo mafo-te
H H LH LH

TS will not account for any wordform of four or more syllables with an HL tone pattern.
Examples are given in (8).

8) nounsicm lp.poss defin erg gloss
16no lonote l6noma l6nokafo ‘work’
mafuna mdfinaté  mdfinama  madfinakafo  ‘owl’

In /6n6kafo ‘by (means of) work’ and all affixed forms of imdfuna ‘owl’, the first two syllables
arehigh instead of only the first. This isdue to the fact that asingle word initial hightone syllable
followed by three or more low tone syllables is a nonpermitted tonal sequence in Siane
wordforms. A rule changing the first low tone of such a scquence to high tone is therefore
necessary. The rule may be formalised as follows.

HL Sequence Tone Adjusfment (HLTA)
#VVVYV

%

#H L
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Derivations of /6nokafo mafuna mafinamakafo are given in (9).

9) /M“lono-kafo Hlmafuna Hl'mafuna-ma-kafo/

AC lono-kafo mafuna mafuna-ma-kafo
H L HL H L

TS lono-kafo maluna mafuna-ma-kafo
H L HL H L

"HLTA lono-kafo — mafuna-ma-kafo
H L H L
[16n6kafo mafina mafunamakafo]
‘by (means of) work”  ‘owl’ ‘the owl (erg)’

Notice also that TS applies in mdfitnamakafo to multiple afTixes. "
These rules and FLI together account for response words, such as ¢ yes’ dké *expression
of surprise’, as shown in (10).

10) Mo Hake/
AC 0 ake
' I I
H H

TS — ake
l/
H
HLTA — —
FLI 0 ake
N I/

HL HL

|6 aké)

"' A few Siane suffixes, such as -fi ‘also’, have their own inherent tone which is retained regardless of the tone of the
stem to which they are affixed. Furthermore, any following suffixes copy the tone of that suflix, not the tone of the stem.

Konimd-ti kéfa-1i oliti de.  *They brought sweet potato and meat.’
Kéfa-ti-ma oliué aiye. *He brought the meat as well.’
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The only other specification regarding tone assignment of patterns H, L, LH, and HL
applics to monosyllabic stems. Examples are given in (11).

11) noun stem lp.poss defin crg gloss
ko — koma kokafo ‘rain’"?
Yo voté yoma vokafo ‘fire(wood)’

The underlying forms are /*ko/ and /*yo/, respectively. The only form necding comment is the
unaflixed form yd. The AC would apply to /“yo/ to give (12).

12) yo

LH

For the purposes of this paper. [ will proposc the following rule to account for the surface form.

Tone Dumping (TD)
A%

[\
\
TT

Before leaving the discussion of nominal wordforms, it is necessary to discuss the
assignment of tone to diphthongs. If cach member of the diphthong is a separate tone bearing

unit, the AC will assign tones inappropriately to forms like /mdita ‘rubbish’ and aumad ‘bone,
strength’, as shown in (13).

13) /Mmoita HMauma/
AC mfi\ta auma
HL LH
TS mi)i\t/a zlxuma
HL LH
HLTA — —
FLI — —
[*moita *juma|

12 The morpheme /*ko/ *rain’ cannot be possessed, but it can take the ergative as when rain causes a flood.
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The problem hereisthat adiphthong in Sianc mustbe considereda single tone bearing unit. This
is possible if we adopt Goldsmith’s (1990:67) proposal that such diphthongs are single vowels
on the skelctal ticr. For example, the skeletal representation of /moita/ would be as in (14).

4) CV CV

N 1

moita

Given this representation, the AC would assign the H to the first V (oi) and the L to the second
V (). Although 1will continuc to ignore the skeletal structure in derivations, it should be clear
that a diphthong will behave as a single tone bearing unit.

4 Verbs and Segmental Processes

The tonal rules and conventions proposcd in scction 3 arc also sufficient to account for
verbal wordforms. In addition, however, there arc four phonological rules in Siane which
conspire to ensure that no more than two vowels occur togcether, cither between consonants,
or betwecn word boundarics and consonants, in phonctic representations of Siane wordforms.
(There are no consonant clusters in systematic phonetic representations of Siane wordforms,
and no word-final consonants)." Thesc rules further conspire to ensurc that the only two-vowel
sequences which occur are those permitted by the syllabic structure of the language, either
[V, -high] [V, +high]or [V, +low] [V, -low]."* In this scction | examine the interaction of these
tonal and segmental rules.

Onccagain, most verb suffixces arc unspecificd for toncin theirunderlying representations.
Consider the verbal forms in (15)."

3 There are a few morphemes (bound stems and nonfinal aflixes) in Siane which end in a nasal consonant, and which,
if followed by a consonant-initial morpheme, have a consonant cluster in the derivations of the resultant wordforms. A
late assimilation rule results in the assimilation of such nasal consonants to the point of articulation of the following
consonant, while at the same time specifying the following consonant as a voiced stop, unless it is a nasal. The resultant
cluster is either a geminate sequence of nasal consonants, coalesced by a late geminate sequence coalescence rule, or
a sequence of nasal plus stop, coalesced to a single prenasalised stop by the same rule that prenasalises all voiced
plosives in Siane. For example:

"numuN-ne niumiiné *my house’

"numuN-ka nimiga [namanga]  “my house’

HnumuN-te ntumuidé [ntmindé]  “our house”

"mino-an-¢ mincné *you remaiw/you’re there’
"mino-an-fe minabé [minambe]  ‘are you there?’

" The conspiracy of the four rules also allows sequences of high vowels differing in backness. Of the two sequences
in Siane which fit that description, ui occurs, as noted section 2, but it is very infrequent, occuring only monomorphemically,
sometimes under the operation of metathesis.

UYipuli-ai-fa builaifa *it changes/he is transformed, but...’
WWinhuli-ai-fa mailaifa “he peels/skins it, but... .
OWO kiii *string cap’

We have not found the expected reverse sequence iu in any Siane wordform to date.
'3 There are no verb stems in Siane with underlying L tone pattem.
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15) verb stem'® Isrel 3s.advers 3p.fut.rel gloss
0fo ofomé 0faGifé ofénawamé  ‘hit’
léké lékémo 1ekaifa lékéndwamo  ‘break’
mino - minomo minaifa minénawamo ‘remain’

The suffixes are as follows: -0 ‘1s’, -ai *3s’, -awa *3p’, -en ‘futurc’, -mo ‘relativiser’, and -/a
‘adversative’. TS accounts for the tone spreading to the sufTixes; HLTA also applies in the case
of minénawamo. In addition to TS, in the verbal forms in (15) a stem-final vowel is deleted
before a vowel initial suffix. This vowel delction rule can be formalised as follows.

Vowel Deletion (VDel)
V ]slem v

0
When thevowel isdeleted, thetone that would have been assigned to the stem vowel is assigned
to the suffix; the tone is not deleted with the vowel.

Derivations of some of the examples in (15), showing the application of TS and VDel, are
givenin (16).”

16) /“leke-0-mo "'mino-ai-fa Hlmino-en-awa-mo/
VDel Uleko-0-mo "mino-ai-fa Hlmino-en-awa-mo
AC Ick-0-mo min-ai-fa min-en-awa-mo
L H ’ HL H L
TS lck-0-mo min-ai-fa min-cn-awa-mo
L H HL H L
HLTA — —_ min-cn-awa-mo
H L
[lekomo mindifa minéndwamo]
‘I who break (it)’ ‘he remainsbut...”  ‘they who will remain’

!¢ Uninflected verb stems may only be used in serial verb constructions.

' Late phonetic rules in Siane palatalise all nonliquid consonants following /i/, labialise all noncoronal consonants
following /u/, prenasalise all voiced plosives, specify certain vowels and consonants as nontense in particular
environments, and specify /I/ as [r] intervocalically. Otherwise, the phonetic representations are as shown throughout
the paper.
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HLTA must apply aftcr VDel since its applicability depends on the number of low tone syllables
after an initial high tone syllable, and VDcl can change this number.

Although VDel as formalised applies to all stem final vowels preceding a vowel initial
suffix, it actually does not apply as widcly as the rule implics. First, it only affects verbs, since
no nonverbal suffix hasbeen found beginning with avowel. Second, it only deletes mid vowels.
No verb stem has been found ending in a. Ifa verb stem has a final high vowel, that vowel does
not delete preceding a vowel initial suffix. Instead, other processes take place, depending upon
the quality of the following vowel, to ensure that no nonpermitted vowel sequence occurs.

If a stem final high vowel is followed by the nonhigh front vowel, e, the e deletes. If a
polysyllabic verb stem hasa final high vowel and is followed by a suffix beginning with a vowel
other than e, the stem final high vowel metathesises with the preceding consonant, forming a
diphthong or geminate sequence'® with the preceding vowel. This diphthong takes the initial
tone while the tone that would have been assigned to the metathesised stem vowel is assigned
to the suffix. Consider the examples in (17) (in which, as noted above, ‘future’ is -en).

17) verbstem  Is.rel 3s.advers 3p.fut.rel gloss
afu aufomo aufaifa afinawamo ‘pluck out’
apoli apoilomo  apéilaifa apélinawamo ‘distribute’
lagu laugémo laugadifa lagiunawadamo ‘bake’
doli doilomé doilaifa dolingwamé ‘harvest’
bali baulomo baulaifa balunawamo ‘care for’
koli kéilomo koilaifa kélinawamo ‘pack’

The rules of e-Deletion and Mctathesis may be formaliscd as follows.
e-Deletion (e-Del)

ls( em

[+hi] [2)

18 Geminate vowel sequences formed by the application of Met must then be coalesced (GSCo (Geminate Sequence
Coalescenc'..) in the derivations below) to derive the correct phonetic output. Consider, for example, the verb /lipi/
‘squeeze’:

/Mipi-0-mo ipi-ai-fa Wipi-en-awa-mo
e-Del — — Hlipi-on-awa-mo
Met Hjip-o-mo Hliip-ai-fa —
AC liip-0-mo liip-ai-fa lipi-n-awa-mo
TS liip-6-mo liip-ai-fa lipi-n-awa-mo
HLTA — — lipi-n-awa-mo
GSCo  lip-6-mo lip-ai-fa —

[lipomo lipaifa lipinawamo]

‘I who squeeze’ “he squeezes, but.. “they who will squecze’

Geminate consonant sequences are formed in the derivations of some Siane wordforms by a late assimilation rule These
would also need to undergo GSCo to derive the correct phonetic output. -
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Metathesis (Mct)

V C Vil V
IRNAY

[oF] [+hi] "o

When e-Del is ordered preceding Met, it is unnccessary to include ‘a vowel other than /e/’ in
the environmental spccifications of Met, since any /c/ occurring in that environment will have
been deleted by e-Del. Inaddition, if VDel is ordered after e-Del and Met, it will automatically
apply only to mid vowels since all vowel sequences in which the first vowel is high will have
been dealt with by e-Del or Met.

Met resultsin adiphthong, which, asargued in scction 3. isa single V dominating two root
nodes. The resulting diphthong will be associated with only onc tonc. Sinceboth e-Del and Met,
like VDel. change the number of syllablcs in a wordform, HLTA must be ordered following
both e-Del and Met. Derivations of some of the examples in (17), illustrating the application of
the rules so far presented, are given in (18).

18) /Mafu-0-mo Lidoli-ai-fa HLkoli-cn-awa-mo/
e-Dcl — — Hlkoli-on-awa-mo
Met  Hauf-o-mo LHdoil-ai-fa —

VDel — — —
AC auf-o-mo doil-ai-fa koli-n-awa-mo
H » L H H L
TS auf-o-mo doil-ai-fa koli-n-awa-mo
H L H : H L
HLTA — — koli-n-awa-mo
H L
[4ufomé doilaifa kélinaiwamo]
‘I who pluck out’ ‘he harvests, but...’ ‘they who will pack’

5  Wordforms with HLH Tonc Patterns

The application of the tone rules and conventions discussed up to this point results in
correct tonc assignment for all trisyllabic stems with an HLH tone pattern. Forexample, k6/ipd
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‘pine’ is derived from /M"kolipa/. The AC will assign the three tones to the three vowels. The
tonc rules and conventions also result in correct tone assignment for forms like divdu *bright
blue’ as shown in the derivation in (19).

19) /MNdiyau/
AC diyau
HLH
TS —
HLTA —
TD  diyau
HLH
[diy&u]

Forms like divau, where HLH is mapped as H-LH on bisyllabic forms are, however, a
minority. Approximately a quarter of the two syllable stems in the dialect of Siane under study
arcof thetone pattern HL-H, thatis, falling-high. In gencral, when such stems are suffixed, the
underlying tonal specification of the stem spreads to cover the entire wordform. Consider the

examplesin (20).

20) noun stcm
kéfa
kéufa
Jéni
nofi
verb stem
mélé
leki
kéfu

1p.poss defin
kéfate kéfama
kéufaté kéufama
Jénité Sénima
" nofuté nofiuma

Is.rel 3s.advers
mélomo mélaifa
1éikomo léikaifa
koufomo koufaifé

erg

keéfakafo
kéufakafo
Jénikafo
nofitkafo
3pfut.rel
mélénawamo
[ékindwdamo
kofunawamo

gloss

‘meat’
opossum sp
“eel’

“string’
gloss

‘put
‘pour’
dig’

b

Apart from the frequently occurring falling tones in the stems illustrated in (20), and those
resulting from FLI, only three examples of falling tone have been found to occur, namely
ogomu “spider’, ébénii “grasshopper’, and konima ‘sweet potato’, a less frequently occuring
tonal variant of the form morc commonly occuring as konimad * sweet potato’. Note that in each
of these trisyllabic examples, the tonal pattern consists of a word initial low tone syllable
followed by the same pattern in the sccond and third syllables as that of bisyllabic words



Language and Linguistics in Mclanesia 137

involving falling tone, namely falling-high. The tone spreading when these nouns are suffixed
follows the same pattern as that of the bisyllabic nouns. Compare the cxamples given in (20)
with those in (21).

21) noun stem. dcfin crg gloss
ogomu ogomuma  ogomukafé “spider’
ébéni ébéniima ébénikafo *grasshoper’
kondma konimama  konimakafo ‘sweet potato’

Obviously, falling tones in Siane are the result of underlying HL sequences, as evidenced
in the spread of the tonal configurations of the stem over the suffixed wordforms. However, the
tone rules and conventions proposed thus far will not account for word internal falling tones.
As shown in (19), HLH tonc patterns should be realised as H-LH. not HL-H.

Bisyllabic verbal stems with HLH tone patterns will also have tone assigned incorrectly in
the third person plural indicative (nonfuture tense) forms. Examplesare given in (22).

22) verbstem  3p.ind gloss
mélé mélde ‘put’
leki léikde ‘pour’
kofu koufdie ‘dig’

The indicative verb forms always occur sentence finally, meeting the structural description of
FLI. The result of the application of the rules and conventions discussed so far would thus be
anonpermittcd LHL sequence on asingle syllable, the final syllable, asshown in the derivations
in(23).

23) /Mmele-a-e WLileki-a-¢/

e-Del — —_
Met —_ HLH]eik-a-¢
VDecl Mimelp-a-e —

AC mcl-a-¢ lTik-a-c
HLH HLH

TS —_ -

HLTA — »

TD mel-a-e lcik-a-c

| A

HLH HLH



138 Word Tone in a Papuan Language Dorothy J. James

FLI mTl-zfg lc,ik-K
HLHL HLHL
[*mélac *|éikac)

One possible solution to this problem is suggested by the fact that there is essentially no
difference between the syllable timing of single vowels vs. diphthongs in Siane, and since a
geminate sequence coalesence rule is independently motivated for Sianc' it might be possible
toclaim, following Luchtand James (1962) and James (1966), that the first syllable in forms like
kéfd *meat’ and kdfii "dig’ had geminate vowels. This suggestion is supported by the fact that,
whereas bisyllabic stems with a falling-high tone pattern are numerous, that tone pattern does
not occur with bisyllabic stems having a diphthong in the sccond syllable. Instead. such stems
occur with a high-rising tone pattern. Consider the examples in (24).

24) no diphthong syll 1 diphthong syll 2 diphthong
Jala  ‘handle’ Jfaiga  “far dkdi  ‘harvest (corn)’
éfi ‘extinguish®  kéufd ‘opossum sp’  ékéi  “carry on shoulder’

diné  ‘spinach sp”  ddifé “round house’  divau ‘bright blue’

When there is no diphthong (as in column 1), or a diphthong in the first syllable (as in column
2), the tone pattern is HL-H. When there is a diphthong in the sccond syllable (as in column
3), the tone pattern is H-LH.

This limitation of distribution in Siane is not mercly a chance result of the infrequency of
bisyllabic stems having a diphthong in the sccond syllable. This may be substantiated by
looking at further facts of the language. Many noun stems may be suffixed with the locative -ku
"in’, as shown in (25a), but if the final syllabic scgment of such a stem is /a/, the /k/ of -ku is
deleted, resulting in the vowel sequence /au/ as shown in (25b-c).

25) noun stem - locative gloss

a. no noki “water’
Jamo Samoki ‘dream’
mali maliki “cooking drum’
linui limiki “cloud’
kdlé kaléki *hole in ground’
koukamé koukamékii  parcel’
kafi kafiki ‘gourd’
Joli JSoliki “holiday’

' See footnote 18 for a discussion of the Geminate Sequence Coalescence rule.
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b. kadba kabau ‘mud’
kala kalau *his car’
kémanad kémandu “his lap’

c. mikaé . mikau “carth, ground’
néld nélau ‘vine, rope’

Note particularly that in (25¢), the HLH tone pattern is rcaliscd as HL-H on a form with no
diphthong, butas H-LH when the second syllable contains a diphthong. However, the proposal
to posit the underlying form of ké/ai as /"'kecfa/ gives risc to a number of problems, not only
theoretical, but analytical and practical as well.

First, although a geminate sequence coalescence rule is independently motivated for
Siane, it is necded specifically to coalesce geminate sequences which arc created in the
derivational history of certain wordforms by the application of the metathesis rule, and in other
wordforms by the application of a late consonantal assimilation rule. Geminate sequences
never surface in the phonetic output of Sianc uttcrances. and the only geminate sequences to
be found in Sianc underlying forms would be those specifically sct up to account for rising and
falling tonal contours, if such a proposal were to be followed.

Sccond. the postulation of underlying geminate vowel scquences creates otherwise
unnecessary complexity in several of the rules of the phonological component of a generative
grammar of Siane, and certainanomalics in theirapplication. For instance, most glides in Siane
arcepenthetic, asillustrated in (26).

26) verbstem  Isg.-ind 3sg.-ind gloss
mino min-o-(w)-¢  min-Gi-(y)-¢ ‘remain’
balit baul-o-(w)-¢  bdul-ai-(v)-¢é ‘carc for’
koli koil-o-(w)-¢  kéil-gi-(v)-¢ ‘pack’

The glide epenthesis rule may be formalised as follows.

Glide Epenthesis (GE)

[-lo]  [-hi]

The glide epenthesis rule correctly inserts /y/ between /i/ or /e/ and a following /e/, /a/, or
/o/,and inserts/w/between /u/ and/o/ and a following /e/, /a/, or /o/. However, if geminate vowel
sequences are used in underlying forms to account for falling tone contours on single syllabic
units, rule GE would incorrectly insert a glide between the geminate /0/’s and geminate /e/’s in
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the derivation of many Siane stems. It would therefore be necessary cither to modify the rule,
or to formulate another rule specifically toblock the application of GE to geminate clusters. At
the same time, there arc a few Sianc stems, such as 6wo “string bag’, évé “sce (him)’, in which
glides do occur phonctically between identical vowels. If the application of GE to geminate
clusters were blocked, these othenwise cpenthetic glides would need tobe included in the lexical
represcntations of such stems.

The geminate sequence coalescence rule itself must be made more complex if geminate
vowels are to be used underlyingly to account for rising and falling tone contours on
phonetically single syllabic segments. In the first place, in the casc of verb stems such as kifi
‘plant’ and /iiku “wind or roll up (something)’ thc application ofMet would resultin a geminate
sequence of threc vowels, which must then be accounted for in the formalisation of the
geminate sequence coalescence rule, since only a single vowel may occur in the phonetic
rcprescntation.

Third, this solution does not account for why an H-LH pattcrn is never found on forms
with no diphthongs. There is no rcason why the sccond syllable in a bisyllabic form could not
be a geminate. In fact, given this solution there is no reason why any contour tone should not
beallowed anywhere in a form. The [acts of Sianc distribution. however, are that contour tonces
arc severely limited. '

Finally, and pcrhaps most tcllingly, it was argued in scction 3 that diphthongs bechave
structurally as single Vs. The process that degeminates scquences that arise over morpheme
boundaries probably deletes onc of two Vs dominating a single root node. Since the AC assigns
asingle toneto asingle V, and diphthongs act as single Vs, it is difficult to sec how a geminate
could act as two Vs.

While positing geminates is not the answer to the realisation of the HLH tone pattern, the
segmental structure is significant. This is the only situation in Siane phonology in which tonal
association is sensitive (o the underlying segmental structure of Vs rather than simply to the
number of Vs in the wordform. In nonpermittcd forms like *%6/ir the final V has two tones but
only asingle scgment, while in nonpermitted forms like *kéufae the final V has three tones but
only two scgments. In addition, in both instances the first tone attached to the Vis L. The
following rule, then. could account for the realisation of HLH patterns.?®

Low Tone Association Adjustment (LTA)

If the number of tones associated with a word final V exceeds the number of
segments associated with that V, and if the first tone of the tonal sequenceis L,
rcassociate the L to the preceding V.

20 1 am greatly indebted to Michael Kenstowicz for valuable suggestions leading to the formulation of LTA and the
greater generality captured by the present treatment of the mapping problems associated with bisyllabic HLH wordforms
in Sianc than that of any of my previous efforts. Full responsibility for any remaining lack of clarity or of generality
remains with the author.
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The fact that the L must be reassociated with a preceding V will block its application in
monosyllabic forms like n6”water’. Consider the derivationin (27), comparing themwith those

in(23).
27) /MY mele-a-e Hillleki-a—c HLlHmele/
e-Del — — —
Met — Hlleik-a-¢ —
VDel '"™imclo-a-¢ — —
AC mTl-a-c leik-a-c mcle
HLH H LH HLH
TS — — —
HLTA — — —
TD mcel-a-¢ leik-a-c mcle
HLH H LH HLH
FLI mcl-a-¢ leik-a-c —
HLHL H LHL
LTA mel-a-e leik-a-c mele
HLHL H LHL HLH
[mélac 1¢ikie mélé]
“They put.’ “They pour.’ ‘put’

Note, in the examples in (27), that LTA crucially follows all other tone mapping rules, and in
particular it must follow FLI in order that sentence final wordforms such as mélde ‘they put’,
éifde ‘they extinguish’, and fivde *they fight’ be correctly specificd for tone. Note also that rule
LTA mustbe limitedin its application to low tone. Ifit were stated so as to apply more generally,
it would reassociate the high tones on sentence final syllables after the application of FLI,
resulting inthe removal of the correct tonal specifications for most of the sentence final falling
tones in the phonetic representation of the language, such as méléndgéléwé ‘I intend to put’,
éfindiyé ‘he will extinguish’, and fivaiyé *he fights’. The rulc as stated limits its application to
alland only those wordforms which would be violating the tonal assi gnment restrictions of the
Siane language if it did not apply.
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6 Additional Tone Patterns

The gencral conventions and language specific tone rules discussed thus far account
accurately for the tone of over 95% of Sianc wordforms not aflected by compounding or
sandhi. Duc to limitations of space, it is not possiblc to discuss here the rulcs involved in the
various types of compounding and in the tonc sandhi affecting certain phonologically close knit
verb and noun phrases in Sianc. A few examples. however, will be included in 6.2.

6.1 Rarer tone palterns

Although rare. the tone pattern LHL docs occur in Siane. as docs LHLH. which could be
considercd as a variant of HLH. i.c.. (L)HLH. or of LHL, i.c.. LHL(H). or as a scparatc tone
pattern. Consider the examplcs in (28).

28) LHL oluwe “turn over’
ivaina “betrothe’
tufoli *green grasshopper’
LHLH fololopé  “panpipcs’ menuma  “wart’
koligefa  “lady bug’ ogomu  “spider’
salopaing  “replile’ Soumd  ‘round’

Since the only examples of LHL obscrved so far Siane are found on trisyllabic stems, they
present no mapping problems. nor do the four syllable wordforms with an LHLH pattern. Two
and three syllable stems with an underlying LHLH pattern, however, do present a problem
when they occur unsufTixed in that only one mapping,. that of wordforms like ogémii ‘spider’,
is accounted for by the rules as presented here. Note that the rules as formulated account
accuratcly not only for bisyllabic wordforms with an HLH tone pattern. but also for trisyllabic
wordforms with an LHLH pattern in which a falling tone occurs on the penultimate syllable.
Since the general conventions alone would account for the two exceptions, ménimd’wart’ and
koniima >sweet potato’, if LTA did not apply. they could be treated as exceptions either by
marking them Iexically as [-LTA], or by a lexical association line associating the second L of
the tone pattern tothe final syllable. thereby preventing LTA from applying. The two-syllable

* There are two alternative tonal pronunciations of the stem for *sweet potato” in the Komogu dialect, kénitmd and
xOmimad, as noted in section 5. "The latter is lexically unmarked, the former marked as exceptional either by [-LL.TA] or
by a lexical association line. It is interesting that the most commonly occurring pronunciation is the exceptional one,
possibly indicating that the term is a relatively recent borrowing (although the sweet potato was introduced to the
Highlands of Papua New Guinea prior 1o Western contact, and is by now the staple dietary substance throughout the
highlands), beginning to conform to the unmarked tonal pronunciation. Other Siane dialects and subdialects have differing
tonal pronunciations, and even different terms (though possibly related), such as Kolepa koniumd, Yadime konima,
Kemanimowe and Keto kdiyd or kéiyd, Algo and Labau koba and kébd, Oluba and Wado k6ba or 6bd, and Yaweyuha
(aclosely related language, almost close enough to be considered a dialect) opa. (The loss of word initial /k/ is a regular
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exception, foumd ‘round’, may be accounted for by a lexical association line associating the
first H of the tone pattern to the first syllable.

6.2 Irregularities

Thereareafew verbstems in Sianc which occur with a rising tone pattern, all of which take
one of three segmental patterns (involving only two syllabic patterns): cv(v) and vevv, of which
the final vincach caseisa high vowel, as in k4 *build’. /7 fight. strike’, you “carry on head, and
dkdi *harvestcorn’. When such stems are suffixed with a vowel initial suffix, if the suffix vowel
is/e/. truncation takes placcaccording to e-Del. If the suffix vowel is other than /¢/. since neither
of the scgmental patterns found in such stems meets the structural description of Met, GE
applies, inserting /y/ or /w/ as appropriatc between the final stem vowel and the initial vowel of
the suffix. In cither case, the tonal specification of the stem spreads to cover the entire
wordform, that is, the final syllablc of the stem becomes low tone, and suffixcs become hi gh
tone, as in ki-n-dwd-mo ‘they who will build’, vou-nw)-di-fa “she carries (it) on (her) head,
but...’, dkai-(v)-6-mé °I who harvest corn’.

A further complicationassociated with the CV verb stems which have a rising tone pattern
when they occur without suffixation is that they may exhibit cither an LH or an HLH tone
patternwhen sulfixed. At first glance the choice of which pattern appears is determined by the
grammatical categories involved in the sufTixation.

29) verbstem  fut-Is-relative  leg-relative 3s-adv gloss
Ji Ji-n-i-moé Si-(v)-0-mo fi-(v)-di-fa ‘fight, strike’
ki ki-ni-mo kii-(w)-6-mé  kii-(w)-ai-fa ‘build’

Such stems could possibly be considered as underlyingly HLH. with the first H deleted when
the stem occurs without suffixation, duc to two language specific restrictions: a) the
nonoccurrence of bidirectional tone contours on a single syllable, and b) the nonoccurrence of
falling tone in wordfinal position except as the surface form of underlying H sentence finally.
Such a proposal would not, however, account for the future forms of these verbs, all of which
exhibit an LH tone pattern, as do the same subject coordinate forms fi-f6 (*/i-16) ‘I (you, he,
we) fight and...” and ki-t6 (*ki-16) ‘1 (you, he, we) build and....

There is one Siane verb stem which in nonsuffixed form exhibits a freely varying pattern
both in its tonal and in its segmental/syllabic structure: di ~ idi ‘go up’. When this verb is
suffixed, it exhibits precisely the same tonal behavior as the monosyllabic CV set illustrated

sound change between Yaweyuha and Obula and the other dialects of Siane. Note also that all bs in the above examples
are prenasalised, as are all voiced plosives in the-dialect names.)
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above, with onc segmental differcnce. Since, inits HLH form, it meets the structural description
of the metathesis rule, the second syllable metathesises when the stem is followed by a vowel
initial suffix. This results (following geminate cluster reduction) in id-6-mé and id-ai-fd never
*di-(v)-0-mo nor *di-(v)-ai-fé. The same subject coordinate and the future forms of this verb
exhibit the same frecly variant tonal/segmental structure as the unsufTixed stem, although the
cv variant occurs much more frequently (as it does in unsuffixed form):

30) di-t6 idi-16 ‘I (you. he, we) goup and...’
di-n-4-mé  idi-n-1i-mé  “we who will go up’

It is possible that the verbs in the monosyllabic CV sct are derived historically from a
similar vcv vowel harmonic pattern. ofwhich theinitial vowel has been lost from every member
of the sct except idi, rendering Mct no longer applicable to the other members of the set. The
HLH tone pattern, however, has persisted on those forms of the verbs to which Met formerly
applied, whereas the LH tone pattern has persisted on those forms to which Met did not apply,
and the first tone was subsequently lostalong with the first vowel in the preferred variant, which
is now the only one uscd. The only other member of this set of which we are aware is k7 ‘roast’.
We have occasionally heard the verb dinui * give him’ pronounced without its first vowel in some
of its forms, but it occurs much more frequently in its full form than docs id/.

Thercarca few occurrences cach in Sianc of stems which secem to have an underlying tone
pattern (L)LLH or HHL, as shown in (31).

31) a) koukamé  ‘parccl’ b)  sikipai ‘seed type’
kopana ‘lightning’ oluwa ‘pumpkin’
alikani ‘happy-go-lucky’ wéyano ‘father’ (voc)

Both ofthese rarc tonc patterns arc found clsewhere in the language, but under quite predictable
circumstances. Certain compounding and sandhi rulesin Siane result ina derived tonal pattern
L H, in which the H obligatorily occurs only on the final syllable of the derived form. The
examples in (32a) show such forms as a result of compounding, and those in (32b), as a result
of sandhi.

32) a.  kimithweé - kimiwé
bow#man ‘policeman. soldier’
yattkéfa - vakéfa
tree#mecat ‘opossum’ (generic)
no#ofuna - nofuna
watcr#platcau “lake’
wéldthweénad - welawend

mouth/opcning#woman - ‘divorcee’
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b.  kdmeéna kifindwamo kamena minénawamo kaména
‘time’ ‘time they’ll plant’ ‘time they’ll remain’
itkana kifinawamé ikand minénawamo ikanad
‘moon’ ‘month they’ll plant’ ‘month they’ll remain’
wénéna kifinawamo weneng minénawamo wénénd
‘people’ ‘people who’ll plant’ ‘people who’ll remain’
néta kifinawdamo néta minénawami nétd
‘thing’ ‘thing they plant’ ‘thing that will remain’
nomili kifinawamé nomili minénawamo nomili
‘girl® ‘girlswho’ll plant’ ‘girlswho’ll remain’
kipa kifingwamo kipa minénawamo kipa
‘boy’ ‘boys who'll plant’ ‘boys who’ll remain’
wé kifinawdmé we minénawamo wé
‘man’ ‘men who’ll plant’ ‘men who’ll remain’
ka kifincawdmé ka minénawamo kd
“alk’ ‘lalk about planting’ ‘talk about remaining’

Words from Tok Pisin (Melanesian Pidgin) or English which end in a consonant arcofien, when
borrowed into Sianc, pronounced with an H,L tonal pattern, in which the L obligatorily occurs
only on the final syllable, a vowel added to the final consonant to adapt the word to the
obligatory V final structural phllem of Siane wordforms. Consider the examples in (33).

33) simati ‘smart/attractive’ Elisabéti ‘Elizabeth’
talaki  “truck’ Magaléti ‘Margaret’
kanisclé  *council(lor)’ Abdléhémi  Abraham’
sopit *soap’ tauni ‘town’

It is of course possible that the wordforms in (3 la) arc in fact compounds, of which the
individual component members have been lost in history (k6 ‘rain’ could conceivably be the
first member of kopand ‘lightning’, for instancc), and that the first two cxamplesin (31b)could
have becn borrowed, together with the substances to which they refer. from another language
group, the origin of which is also now lost in history. Such speculation, however, is hardly
fruitful in a synchronic description of Siane, and in any casc, the proposcd borrowed words in
(31b) do not fit the segmental pattern of borrowed words which would be expected to have an
H,L tone pattern. The overwhelming majority of consonant final borrowed words have a high
vowel added in Sianc pronunciation. rarcly a mid vowel, and never a low vowel nor a vowel
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cluster. Words from English and/or Tok Pisin which end in a vowel (or /Vr/, which in Papua
New Guinca English, as in many Commonwealth countrics. is pronounced [a]) are often
borrowed into Siane with an H tone pattern. as in (34), not the H L pattcrn of consonant-final
borrowed words.

34) tdiya ‘tire’ kabani [kambani] ‘company’
palawa  ‘flower’ élikoputa *helicopter’
situwa ‘store’ Goloka ‘Goroka’

This is by no means a hard and fast rule in Siane, however, as cach of the basic tone patterns
found in Siane, as well as the rarer LHL, has also been found on borrowed words, except that
neither tising nor falling tone has been observed on any known borrowing, nor has a borrowed
word with an L tone pattern (which is the rarcst of the basic patterns) been found. Consider the
examplesin (35).

35) HL dosa *(bulldozer’ balisi *balus (plane)’
LH /ol ‘lolly (candy)’
HLH Suiwawé ‘Chuave’
LHL Sipiki  ‘Sepik’ nabisi [nambisi] ‘nambis (coast)’

I assume, thercefore, that the examples in (31) arc exceptions in Siane, to be marked with
alexical association line associating an L tone with the penultimate syllable of the wordforms
in (31a)andan H with the penultimate syllablc of thosec in (3 1 b) and also of the borrowed words
in (33).2 Compounds, and nouns afTccted by sandhi, such as those in (32), will be accounted
for by rule.

One other irregular form is moumdaga “orange (colour)’. This wordform also occurs as a
proper name, and may as such be suffixed with the agentive suffix -kafo. The tonal change
which takes place under such suffixation suggests that, although neither *mdu nor *mdgaoccur
as independent wordformsin Siane, tonally, at Icast, the word is acting as acompound with an
internal word boundary: ##“\mou#"maga##. When allixced, the application of the tone rules
gives the correct phonetic result:

2 Afurther unusual mapping ofan 11 tone pattern is Zuma “heel, deep undemeath’. We have found only one ekaniple
of this'mapping, It can also be accounted for with a lexical association line, as shown in-the following derivation.
: fouma . feuma feuma
AC»> I\ TS
H L nL - H L
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36) Mmou # "maga-kafo/
AC mou maga-kalo

LH H L .
TS — maga-kalo
H L
HLTA — maga-kalo
H L
™D mou —
LH

[mu  magiakalo]

as in Moumagakafo konima koufaifa... "Moumaga dug potato. but...".

7 Conclusion

Given the five basic tonal melodics for Sianc listed in (1); the general association
convention; the three language specific tone mapping and inscrtion rules Tone Spreading, Tone
Dumping, and Final Low Inscrtion: and the two tonc adjustment rules HL Sequence Tone
Adjustment and Low Tonc Association Adjustment, we are able Lo account for the tonal
specifications of the great majority of Siane wordforms® without sctting up artificial geminate
vowel clusters in an unsatisfactory attempt to account for purcly tonal phenomena. More
importantly, the Association Convention and Tone Spreading not only fully account for both
the tone copying of stem final tone(s) onto suffixes. and the stem tone changes which occur as
the result of suffixation of stems with falling or rising toncs in their underlying representations,
they also explain them: tone is a suprascgmental fcature of Siane phonology, not segmental,
with underlying tone patterns which relate to wordforms as a whole rather than to individual
syllabic scgments. Thus, when all phonological rules which change and/or assign segmental
syllable structure have applied. the tone is associated with the appropriate tonc-bearing unit at
arelatively superficial point in the derivation. The rulesas presented account for the occurrence

B Specifically, the tone rules as presented in this paper do not account for a) compounding, b) intensification and
negation. which are special types of compounding, and ¢) sandhi rules in certain close knit phrase types.
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of contour tones on single syllables in Siane, whether those syllablcs contain a single vowel or
a scquence of two vowels, in a much more adequate and explanatory way than was possible
in a strictly lincar analysis. Thus, the tone spreading processes of Siane are accounted for in a
way which reflects their unity and gencerality, ncither obscuring them with unnccessary
segmental specifications, nor dividing some of those processcs into separatc and seemingly
unrclated rules as was nccessary in James (1960).
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