CHINESE TONES FROM AUSTRONESIAN FINAL CONSONANTS

Laurent Sagart, C.N.R.S., Paris, France.

The question of the origin of Chinese tones has long been a matter of
controversy among students of Chinese phonology. While some authors have argued
that Chinese tones arose as a result of the loss of certain final consonants,
others have related the emergence of tone to prosodic factors: but, whatever
their assumptions concerning the genetic affiliation of Chinese may have been,
none has been able to produce substantial etymological support for their
interpretations. The present paper draws etymological and comparative support
from reconstructed Austronesian, which this author believes to be genetically
related to Chinese, to give a new account of the origin of Chinese tones.

1. The Chinese tone system and earlier accounts of its origin.

type ex. possible
tones:
A B C D
v pa + + +
CVW paw + + +
CVN pan + + +

CVK pak +
Chart 1: Early Chinese tones and syllable types.

The structure of the Chinese tone system of the 4th-6th centuries AD is
directly known to us through contemporary descriptions and lexicographical
works. It consisted of three contrasting categories: 'Level' (tone A), 'Rising’
(tone B), and 'Departing’ (tone C), occurring with all syllable types, except
those ending with an oral stop. Such syllables were not eligible for tonal
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contrasts. For that reason they are said in the Chinese phonological tradition
to carry a tone of their own: tone D, the 'Entering' tone. The resulting
pattern, shown in chart 1, is shared with Vietnamese, Miao-Yao, and Thai. There
is evidence from rhyming that Old Chinese (OC), a language spoken a millenium
earlier, already possessed the A, B, and C categories, and that these
categories had similar morpheme memberships. Rhyming, however, does not tell us
vhether the features which characterized these categories in OC were prosodic
or segmental: if segmental, the fact that words in different tones had frequent
contacts in the phonetic series suggests that these segments were probably
laryngeals.

The first explanation of the origin of the arrangement in chart 1 was given by
A.-G. Haudricourt (1954a) in an article dealing not with Chinese but with
Vietnamese. He proposed that Vietnamese had been non-tonal until the first
centuries AD, and that tone contrasts arose in it as a result of the effect of
final laryngeal consonants, - ? and -h, lost since, but still preserved by
related languages. Final -h itself was derived from earlier sibilants.
According to Haudricourt, syllables ending with the glottal stop had a
non-distinctive melodic rise, and syllables ending with -h had a
non—distinctive fall: while syllables without a final laryngeal were
characterized by a non-falling, non-rising melody. When the final laryngeals
were lost, the accompanying melodies became three contrasting tones, as shown
in chart 2:

-0 - tone A
-7 - tone B
- = -h = tone C

Chart 2: Origin of Vietnamese tones according to Haudricourt
(1954a).

Haudricourt assumed the same origin for tone contrasts in syllables with final
nasals and semivowels, ie. -N, -W, = tone A, N 7, -W ? = tone B, -Nh, -¥h >
tone C, although he could only cite lexical comparisons to illustrate the
development of tone contrasts in open syllables. The lack of tonal contrasts in
syllables having oral stop endings was attributed to the impossibility for the
final laryngeals to occur after stops.

In another article published the same year (1954b), and dealing with Chinese
tones, Haudricourt took up the idea, first advanced by the Qing dynasty
philologist Duan Yu-cai, of a late origin for tone C: arguing from the tonal
correspondences in the earliest layer of Chinese loans into Vietnamese, he
proposed that in Chinese also, tone C found its origin in final -s, later
changing to -h, melodic fall, etc.; but while in Vietnamese the final
consonants responsible for tone C were part of the stem, Haudricourt argued
that final -s in Chinese was a suffix. Word stems originally in tones A or B
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and suffixed with -s ended up with tone C in MC: and word-stems with stop
endings lost their stop endings and also had tone C in MC. Although
Haudricourt's proposals for Chinese were limited to tone C, they were treated
by other authors as if the proposals made for Vietnamese tones A and B were
applicable to Chinese.

Vhile some of its aspects received support from Tibeto-Burman (TB) morphology
(Forrest 1960), foreign transcriptions (Pulleyblank 1962, Yakhontov 1965) and
Chinese dialects (Mei 1970, Sagart 1986), Haudricourt's theory was doubted by
others on the grounds that it could not easily account for the origin of tones
in syllables ending with nasals (Norman 1988), was insufficiently supported by
Sino-Tibetan etymologies (Benedict 1975:191), or betrayed a Western bias for
segmentals (Ballard 1988:23).

Other authors assigned tonogenetic role not to final consonants, but to
prosodic features such as vowel length (Vang Li 1957), phonation type in vowels
(Yuan Jiahua 1981), stress placement (Ballard 1885), or to a combination of
vovel length and the effect of final laryngeals (Luo Meizhen 1988). No more
than Haudricourt, these authors were able to produce substantial comparative
support for their proposals.

A different tradition (Tong 1968, Benedict 1972), ultimately stemming from the
early conception of an 'IndoChinese' language family, asserts that 0OC
inherited its tones (and other features, such as monosyllabic morpheme
structure) from a tonal ancestor. Benedict (1972) produced over 50 lexical
comparisons supporting a correlation between the Chinese tones A and B (tone C
being due in his view to sandhi) and a similar two-tone pattern within
Tibeto-Karen. On this basis he reconstructed a two-tone system for
Sino-Tibetan. However, comparing OC with TB languages, Coblin (1986) found
numerous counterexamples to the proposed correlation; Mazaudon (1985) showed
that even a tone correlation within Tibeto-Burman, had no been demonstrated:
and Matisoff (1985:29) raised the possibility that tones arose separately in
the different branches of TB.

2. Chinese tones from Austronesian final consonants.

An  ongoing investigation 1is turning up regular sound correspondences,
morphological parallels and a large set of shared lexical items between two
reconstructed languages previously regarded as unrelated: OC (as reconstructed
by Li 1971, 1976) and reconstructed Austronesian (RAN, as reconstructed by
Dempwolff 1938 and Blust 1970, 1980, 1983-84, 1985, 1989). In the following, I
will show that the hypothesis of a Sino-Austronesian genealogical relationship
allows a simple and etymologically well-supported account of the origin of
Chinese tones in most syllable types.

2.1. OC : RAN sound correspondences and morphological parallels.
0ld Chinese morphemes are for the most part syllabic and correspond to the
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final syllable of RAN words. The correspondences are summarized in charts 3 and
4.

Aside from sound correspondences, OC and RAN also have in common to possess
infixal morphology. OC had two infixes: -r- and -j-. The -r- infix had an
intensive or repetitive value in verbs and adjectives, thus paralleling the
la-, 1li-, lo- (ra-, ri-, ro-, in some languages) infixes of the Central
Philippines (Viray 1939). A common function of -j- was to attribute the
semantic property in the word-base to a person, thing or location: if the
word-base was a verb, the property was not assigned to its agent but to its
patient, or to its instrument. In that function, -j- is similar to the -in-
infix of Tagalog, which serves to focus a verb on its patient. As is normally
the case in Austronesian languages, OC infixes were inserted before the first
vowel of a word stem. Infixes should be disregarded in comparing OC with RAN.

RAN oC (L)

P P

mp ph

b b

m B

v gV

t, T, c t

nt, NT, nc th

d, D, J d

n, N, o n

1 d, r (Pulleyblank, Yakhontov: 1)
r 1 (Pulleyblank, Yakhontov: r)
s s

S ts

z dz

k k, kv

ok kh, kwh

g g

R g

q ?, v

Chart 3: initial correspondences.

2.2. Origin of Chinese tones.

Tones in Li's OC system are a backward projection of Middle Chinese tones, and
are noted by means of 'x' (tone B) or 'h' (tone C) following the ending. Tone A
is unmarked. In Li's view OC had no open syllables: all words ended with a
consonant. This could be a voiced stop (-b, -d, -8, —&w) or -r, a nasal (-m,
-n, - Bp) or a voiceless stop (-p, -t, =k, -kw). Many students of OC phonology
believe Li's final voiced stops to be spurious, and reconstruct open syllables
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instead. In the following examples, OC reconstructions follow Li (1971, 1976).
Vhere required, alternative reconstructions for initial consonants, following
Yakhontov (1976), are provided between parentheses after Li's reconstructions.
RAN words preceded by the symbol 'D' are from Dempwolff (1938); R. Blust's
reconstructions are preceded by '1' when assigned to his Austronesian level, by
'2' when assigned to his Malayo-Polynesian, and by '3’ when assigned to his
Western Malayo-Polynesian (Blust 1880:11). Reconstructions preceded by 'B' are
from Blust's earlier work (1970) in which no distinction of reconstruction
level was made. Finally, reconstructions preceded by 'R' are roots, drawn from
Blust (1988). Since syllables ending with voiceless stops were not eligible for
tonal contrasts, we will not discuss them here. We first discuss the origin of
tone contrasts in words reconstructed with final voiced stops and -r- by Li.

RAN final RAN main vowel
consonant

a i u e
0 ag ® ug
-q ag *® ug id
s ag ® ug id
-s ad
-7 ag
-y id
- agw
-R ar ad
-1 an an
-r an an
-n am om
-n an an
-n an ip up a
-b am am
-d an an an
-D an an
-J an
8 ap in up
-p ap
-t at it ot
-k ak ik uk

Chart 4: final correspondences.

2.2.1. Tones in OC words with voiced stop and -r- endings.
2.2.1.1. Tone A.
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Tone A corresponds to RAN words ending with a vowel, a semi-vowel, with -R, or
in a few instances, with - 7:

red 2 sika B gr=g
large snake 2 anipa E prag
hilt 3 sanga & eag
older sib./father's sister D kaka W kag
eat/have a free mpeal D ka B gas
mortar, cepent/mud, plaster D gala & dag (1-)
split open D tela #* dag (1-)
husk D qempa % ph-j-=ag
palm of hand, sole of foot 3 Da(m)pa % phag
come (v.) 1 ari # log (r-)
a cord D se(n)tagi # g-j-=
that, there/then, now, this 2 idi B d-j-ee
there/3rd pers. demonstrative 3 ati 2 t-j-=
curved D Deku 4] kug
stupid B dunu & o-jwe
rheumatic pain/suffering D pilu # rug (1-j-)
pass, pass by/pass over to D lalu ® rug (1-j-)
ashamed/despise D malu ¥ thug (hl-)
high, tall R —kaw %  kagv
kind of crab 2 qali-mapav % pagw
bright light 2 nilaw % ragw (1-j-)
tiger D qarimaw ¥ pr-agv
confusion 3 sigaw B gr-agv
weed (v.) D babaw M br-agw
look D qi (N) Tay & tid
kind of grain-bearing plant D zelay %E did (1-)
light/sunlight D sipaR B ho-j-ar
snake D ulaR ¢ d-jar (1-5-)
roast (v.) 2 tuquR 1 wad
dove 1 tuRtuR £ t-j-od
carbuncle 3 pi(R)sa? JH tsh-j-ag
ear pendants/earrings 3 tinga® B g-j-ag
gums/ jaw, gills 1 gusi(?) BE s

2.2.1.2. Tone B.

OC tone B corresponds to RAN words ending in —q:
earth 2 bu(R)taq 1 thagx
vomit (v.) D u(n)taq H thagx,h
bow D panaq £ nagx
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oppose D gagaq

P gagx
vet/dripping D basaq " s-j-asx
shell/shield D karaq 1& lagx (r-)
salt D siraq B lagx (r-)
grandfather/father B embaq R b-j-asx
house/big house D Rumaq B n-j-asx
there (close)/you, this 2 inaq i n-j-asx
vash 3 biseq %t sidx
cause D daliq L oreex (1-j-)
able to (using)/using D uliq B oreex (1-5-)
root shoot/bamboo shoot D suliq ¥ reex (1-j-)
dog, puppy 2 u(n)kug ¥ kugx
curve/curved (feathers, etc.) 2 pekug 2 k-j-uex

2.2.1.3. Tone C.
Two sets may be distinguished among OC words noted with -h in Li's
reconstructions. The first set corresponds to RAN -s:

satiate 2 pugas K 7-j-agh
cloth D kapas # pagh
radicle/interlaced roots D tunas %1 n-j-agh
raw energy, furious/angry 2 ganas XX nagh
hard/strong, firm D mekas & kagh
unveil/lift up clothes 3 bu(n)kas {8 kh-j-adh
ruined 3 rebas B b-r-adh
cut through/cut out R -tas # t-j-adh
shake (trans.) D paspas ¥ phadh
stench of spoiled food 2 ban (e)qes g 7-j-idh
press, squeeze, press tightly D tiNDes & d-ri-idh
break wind 3 ke(m)pes J& ph-j-idh
to scratch/engrave D garus 82 lugh (r-)

In this set, OC shows two distinct correspondences for RAN -as: one to -agh,
and another to -adh. These two OC finals have highly divergent behaviours in
the phonetic series: -agh has frequent contacts to -ag and -agx, and occasional
contacts to -ak; while -adh lacks tone A and B counterparts %*-ad and *-adx, and
has frequent contacts to -at. Furthermore OC words in -adh were used in
transcriptions to represent foreign sibilant endings as late as the first
centuries AD (Pulleyblank 1962), while words in -agh did not. This suggests
that the final consonant in OC -adh was a sibilant, perhaps -ts. That would
explain the lack of tone A and B counterparts, the frequent contacts to -at,
and the correspondence to foreign sibilants. In contrast, OC -agh would have
ended in -h, as suggested by Li's notation, and would have formed the original
core of the tone C category. OC -adh would have joined the tone C category much
later, after the loss of its final sibilant, perhaps as a result of different
phonetic processes.
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As in Haudricourt's theory, OC -h (as in -agh) would reflect an earlier -s,
preserved in RAN. Original -ts, preserved by Chinese, would have merged with —s
in RAN. That two distinct sibilants are required to account for the
correspondences of RAN —s with OC, is supported by the parallel situation among
initial consonants: RAN initial s- also has two correspondences in OC, one to
s-, and another to ts-. Indeed, some students of Austronesian phonology have
argued for splitting RAN *s into two proto-phonemes, mainly on the basis of
distinctions present in Formosan languages: the new phonemes are noted as *sl
and #s2 by Dyen, or *s and * @ by Tsuchida (1976). However, since the Formosan
vitnesses are essential in disambiguating proto-forms hitherto reconstructed
with *s, only words with cognates in the relevant languages can be plausibly
determined: their number being small, and our list being short, we cannot
ascertain whether the distinction recognized by Dyen and Tsuchida coincides
with ours.

The second set consists of words originally in tone A or B, having shifted to
tone C as a result of a highly productive morphological process in OC, see
Schuessler (1985) and references therein. The original tone may sometimes be
recovered with the help of doublets as in the case of 'vomit':; in other cases,
it can only be inferred from comparison with RAN:

appear/let appear D tara B lagh (r-)
anxious 3 dura ® 1-j-agh ()
slip or slide down/fall down 3 lu(n)cuR Bt d-rj-adh
wvalk (v.) 3 lamba? % bagh

vomit (v.) D u(n)taq M thagx,h

2.2.2. Tones in OC words with nasal endings.

2.2.2.1. Tone A.

Tone A words with nasal endings correspond to RAN words with nasal endings and
perhaps -1:

deep D Dalem & dan (1-)
hold in fist or mouth 2 gen & gon
darkness of hue/black B [dD]iRen ® g
plait, braid, weave 2 anen £ n-j-an
think 1 nemnen £ n-j-am
contain D kemkem & khon
path/path into a grave D zalan #£ ran (1-5-)
gather/bring together 2 pudun W, den
cover with earth, heap/tumulus R -bun B b-j-an
atm. turbulence/sleet and snow D Ra(m)bun % b-j-an
cloud, dew, mist/vapour, mist D e(m)bun & b-j-en
back (bodypart)/spine D balakan fE  kan
expanse of water 3 bawap % gy
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howl, bellow/resound, cry 2 uwap

€ gwvap
space between/center, middle D Rugan & ?-j-ap
shine (v.) D gilan B ran (1-5-)
throv into the air/winnow B [CtTlalan # rap (1-5-)
adult, grown up D guDay &k drj-ap
mat; plaitwork (bed)/bed D kazan K dzrj-an
mother B inap # nrj-ap
sound of clashing, clacking 3rap B lap ()
title of respect 2 puvay I evjan
vide D banban % bay
obstruction/obstacle D empan %5 ph-j-an
embankment 3 bapban B5 b-j-an
stare (v.)/look towards 3 mapman ¥ p-j-an,h
loose outer skin/husk 3 le(p)kan B khay
weighing instrument D Riwap % ewra
tenacious 3 pegen 5§ g
body D dagin o gin
screen B [Ctlebin B’ bin
hop on one leg 3 kinkin 8 kh-j-in
alarm instrument/bell D TunTup g t-j-up
concave, hollow/hollow, empty D le(p)kun 2% khup
duplicate, double 3 banDup ¥ drju
heap/mound D kimpal H& phan
oppose, contradict/disobey D bankal ¥ kan

2.2.2.2. Tone B.
Tone B words correspond to RAN words with voiced stop endings, or -r:

burn/set fire to 3 sirab %K lamx ()
intermittent radiance 2 kilab B ramx (1-3-)
support, handle, staff 3 tu(n)kad B kanx
cleared area B na[CtlaD ¥ d-j-anx
flat 2 Da(m)paD ¥ phanx
spread out/unfold, open B bi(n) (CtTlaD B t-rj-anx
dive, disappear under water 3 leneb & hn-j-omx
constriction around neck B cekig Bl kinx
firm, stable D (tluguD B ‘vanx
pulverise/dust, flour D buDbuD ¥ b-j-anx
labial circle/corner of lips 3 simuj B m-j-anx
curve R -kug # k-j-uox
level 2 pa(n)tar 1 thanx
difficulty D sulpkalr] E k-j-anx
regulate D qatur #E  t-j-anx

2.2.2.3. Tone C.
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There is no specific RAN correspondence for OC tone C in words with nasal
endings. This suggests that in such words, tone C always results from the
morphological process referred to in section 2.2.1.3. As previously, the
original tone of the word-base is only occasionally recoverable from a doublet
(eg. 'stare'), or a dialect word (original tone B in the word-base for OC
kh-j-amh 'vawn' is reflected by Hakka khem3 'cough').

trunk, rav material D bakal % kanh
resist/ward off D galgal ¥ ganh
ringing sound/musical stones 1 kipkin B khioh
stare (v.)/look towards 3 manmap ¥ p-j-an,h
go/let go 2 lampan B p-j-aoh
wooden cross-piece 3 atap t# taoh
striped/veined D belan ¥ daoh (1-)
stiff, rigid, rigor mortis R —kan3 & k-j-aoh
clear, of water 2 nionip & nioh
dull, blunt D pu(n)dul & donh
blunt, dull 2 tultul  tonh
carry, accompany/escort (v.) D usup ¥ sush
open (the mouth)/yawn D unkab R kh-j-amh
energetic/strong 3 sikaD £ k-j-anh
kind of matting rush 3 sedsed B tsienh
valking stick/stick R —kud 2 kwenh
brave/violent, fierce 2 gagar {2 ganh
shiver, tremble/shake (fear) R -ter # t-j-ienh

3. Discussion.

Unlike previous interpretations, the present account assigns different origins
to tones in different syllable types: RAN endings provide the basis for a
three-tone contrast in open syllables (ie. Li's voiced stop endings class), but
only for a two-tone contrast in words ending in nasals. Tone C in combination
with nasal endings is a creation of OC morphology.

In open syllables, the emergence of tone contrasts occurred more or less along
the lines of Haudricourt's scheme for Vietnamese: the OC correspondents of RAN
—~q and -s whose micromelodic effects resulted in contrasting tones were very
plausibly - ? and -h.

In OC syllables with nasal endings, the A:B contrast arose in connection with
the merger of the final voiced stops with the nasals. That change is
exemplified by northern Batak, an Austronesian language of Sumatra (Adelaar
1981). That RAN -r has the same reflection as -d, -D and -j in OC suggests it
had merged with one of these sounds before the change to nasals occurred. The
alignment of tone A(open) with tone A(nasal) is clearly based on the sonorant
nature of endings in both syllable types. The alignment of tone B(open) with
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tone B(nasal) can be understood if we assume that (a) tone B(open) was
characterized by a final glottal stop, and (b) that the final voiced stops
changed not to plain nasals but to some kind of glottalized nasals.

4. Remaining problems.

Our model provides no explanation for the origin of the A:B tone contrast in OC
syllables with correspondences to RAN -w, -y, -R: in particular, tone B in all
OC words ending with -gwx is unaccounted for. It may be observed, in that
connection, that OC -ngw and -ngwh have no —ngwx counterpart: it is thus
conceivable that OC —gwx reflects an earlier -ngwx, but the evidence, so far,
is missing. Likewise, tone B in all the OC words in which —dx, -rx corresponds
to RAN -y or R, is unaccounted for. Some such words occur in our data:

rice D imay % midx
vater D aluR A& h-rj-adx (hl-j-)

Irregular tone correspondences also occur in other categories. Some words have
tone B instead of expected tone A:

mother D ina X nrj-agx
grandparent/grandmother D nin[i] 5 noex
weak-tasting, insipid D lamlam #: damx (1-)
tall/big D anzan & dzanx

Vords having tone A instead of expected tone B are less common:
heel 2 tiked B ken

The word for ‘insipid' has a little-used doublet in tone A:  dam (1-)
'weak-tasting, of vinegar or wine' (Ji Yun). Alternation between final nasals
and voiced stops is common in RAN roots (Blust 1988): it is possible that
unrecorded alternations of that kind are paralleled by the *dam, *damx doublet
for ‘'insipid'. In other cases, analogical change may be responsible for
sporadic tone shifts: for instance analogy with i b-j-agx 'father' may have
caused the word for 'mother' to shift to tone B.

5. Conclusion.

In spite of remining problems, which do not seem unsurmountable, comparison
between OC and RAN has produced a solution to Chinese tonogenesis. That
solution has confirmed Haudricourt's theory, but from unexpected quarters, and
only for open syllables. A new explanation, also involving final consonants,
has been provided for syllables with nasal endings. Our explanation, while it
accounts for the origin of tone B in closed syllabes, simultaneously brings the
final consonant system of RAN in line with OC by reducing the 'unwanted' series
of final voiced stops. Whether a similar explanation is available for those
minland languages which share the Chinese tonal pattern remains to be seen.
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