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The development of tones from the loss of a voicing 
diStinction in prevocalic position is probably the most comonly 

attested type of tonogenesis. T o n e ~  can also develop from post- 

vocalic, e~pecially laryngeal, consonants. The purpose of this 

pape" is threerold: first, 1 vil1 discuss the hierarohy of 

sepmentaliy induced tonal develapments (i.e. prevoîalic vs.  

POstVoCali~ conditioning). Second, 1 vil1 present a number of 
PeaSonS as to vhy so-called tonal 'Clip-flopst should not 

nocessarily be vieved as counterexamples to phonetically oondi- 

tioned tonal develop~cnts. Finally, 1 vil1 propose a ne" type of 
tonogenesi~: the development of more cornplex tone systems from 
the interaction betveen adjacent tones vhen a tone-carrying 
Syllable 1s lost. 

1. Tonal derelop.ents cooditiooed br prer-lic and poat- 

v<~àlio se-ta 

The development of tones from the 103s of voicing in 
PPeYOcali~ position i~ videspread In Eaat and South East Asia 
t e . & . ,  in Sino-Tibetan, Mao-Yao, Tai and Vietnamese). In these 
languagea the merger of a voiced and voj .ce iess  series led CG tna 

.......-----... ' Th14 papcr vas presentea at the 15th International Conference 
on Sino-Tibetan Languages and linguistics, Peklng, Ru&us~ 17-19, 
1982. 



historically voiced series giving rise to a îelatively louer 
tone vhile a relatively higher tome vas found after the histori- 
cally voiceless series. In Vietnamese, and probably In Archaic 
Chinese and Sino-Tibetan as vell, postvocalic laryngeals also 
gave rise to tonal developments. Vovels folloved by 171 deve- 

loped a rising or relatively higher tone vhile vovels folloved 
by [hl developed a falling or relatively louer tone. 

Phonetic explanations, both articulatory and perceptual, 
for th18 seeentally oonditioned developents have been proposed 
(Hombert 1978; Hombert, Ohala and Evan 1979). In these studies 
t6e data revealed that the intrinsic effect of postvocalic 
la~yngeals on the fundamental fr'equency of the neighboring vovel 
was laPgeP and more perceptible than the effect of a prevocalio 
v ~ i ~ e d / ~ ~ i ~ e l e s ~  eont~ast. 1 now ~ea1iz.e that this uas an 
important finding vhiah has historical implications as attested 
in the chronological order of tonal developments: vith very fev 
exceptions, tonal develo~ments from prevocalic consonants onlx 
OCCUP in lanauages vhich are already tonal. It is as if the 
fundamental frequency perturbations caused by prevocalic conso- 

nants Oan be perceived and used contrastlvely only uhen speakers 
are  already aocustomed to heeding pitch differences. Houever, 
the loss of a voicing distinotion in non-tonal languages can 

lead to phonation type differences as attested in the Hon-Khmer 
~ e g i ~ t e r  9y9tems. But theSe languages cannot be oonsidered to 
have tone systems sinoe pitch is not a main charaoteristic 
distiriguishing the tuo registers. 

It 1s net uncornmon to find languages having tones 
different from uhat ve  vould expect on the basts of their 
historical origins (e.g., languages vhich have relatively higher 
tones folloving the hlstorical voicedseries and relatively 
lowe~ tones after the historical voiceless series, or languages 
which exhibit a falling or relatively lover tone on a vovel 
preceding an historical glottal stop). Berore considering these 
unexpected developments, sometimes called tonal flip-flops or 



tone rever5al3, as counterexamples to phonetically based expla- 
nations of tonal development, the folloving points should be 

investigated. 

2.1 The nature of the segments involved at the time of the 

tonal development. If the proto-segments vhich are considered as 
Conditioning factors for the tonal develoyment are afrected by 
sound changes just before the tonal development occurs, ue 

should only take into consideration the latest phonetic stage. 

Earlier stages are irrelevant and lead to vrong predictions. For 
in~tance, if the voiced series became implosive (*b > B) ue 
w u l d  expect a higher tone to develop after this ' voiced 
series, SinCe ue knov that implosives have a tendency to raise 
the fundamental frequency of the folloving vovel. In a similar 
rashion, ue uould not be surprised to find a falling tone or a 
tone lover than expected on a vovel folloued by a glottal stop 
if we can show that this glottal stop first vent through a stage 

of creakiness, as creakiness 1s accompanied by a sloving dovn of 
vocal c o ~ d  vibrations. Another possibility for accounting for a 
relatively lover or falling tone before an original glottal stop 

1s to show the existence of an intermediate stage vhere the 

release sometimes found after glottal stops cornes to replace the 
stop completely before the tonal development takes place: 

(ma?" mnah > mâh). 

2.2 Underdifferentiation of phonetic symbols. It 1s possible 

in son* instances to resch similar acoustic targets vith aigni- 

ficantly different articulatory gestures, as in the case of [ c l  
in English or the case of implosives in some West African 

languages. Uhen this happens, ve vould expect these acoustically 

~irnilar but arti~ulato~y difrePent phonetic entities to give 

rise to divergent phonetic changes. This 1s probably the case 

vith glottal stops, vhich can be realized vlth significantly 
different degrees o r  vocal cord tension (both in terms of 
magnitude and timing) and oonscquently could lead to opposite 

tonal dcveloinnents. 



2.3 Consistency of phonetic conditioning. Among the lan- 
guages vhlch developed a three-uay split from the voiceless 
aspirated-voiceless unaspirated-voiced consonant series, the 

tones corresponding to the voiceless aspirated consonants are 
hlgher in some languages and lover in others. Although this 
might appear to undermine explanations based on phonetic condi- 
tioning, a closer look at the phonetic data clarifies the 

situation. As 1 shoved in earlier papers (see references) there 

1s no consistent intrinsic difference betueen the effect of 
voiceless aspirated stops and voiceless unaspirated stops on the 
fundamental frequency of the folloving vouel. Consequently, ue 

cannot make a prediction based on phonetic data a s  to uhich 

series uill give rise to a relatively higher tone. A similar 
conclusion may be drarn about ejeotives on the bas13 of recent 
data presented by Kingston ( 1982 ) .  The effect of ejectives on 

the fundamental frequency of the folloving "ove1 1s of the same 

magnitude a s  the effect of voiceless unsspirated stops. As a 
~esult, vhen these tvo series of consonants are involved in a 
tonal development ve vould expect to find both relatively higher 
tones after historically voiceless stops in some languages and 

relatively lover tones after the same consonants in other 
languages. 

2.4 Pe~ceptually conditioned development. There 1s no reason 
to assume that the perceptual cues or dimensions used for tone 
perception are universal across tone languages. Let us consider 

~ Y O  languages A and B and let us suppose that at the time of 
the split conditioned by prevocalic vaiced/voiceless stops 

language A had a tone system in uhich the main perceptual eue 
used to distinguish tone uas the beginning, the end, or the 
aYePage pitch of the tom. Speakers of language 8 ,  on the other 
hand, vere using the direction of pitch change as the main 
perceptual eue. With these assumptions It becornes easier to 

understand vhy speakers of language A vould reinterpret the 

intiinaic fundamental freguency shapes after voicedlvoiceless 

consonants 



emphasizing that fundamental frequency of vovels after voiced 

consonants 1s lover than after voiceless consonants. Houever ,  

speakers of language B vould reinterpret the same intrinsic 

fundamental frequency shapes 

emphasizing the falling contour after voiceless consonants as 
opposed to the rising contour after voiced consonants. If, in a 
later development, the end point of the tone becomes the rele- 

Yant perceptual factor in language B, ve could have the follo- 
wing change: 

Notice that languages A and B "ou have opposite sources for 
thoir relatively lover i vs .  higher) tones. 

2.5 Sub~equent tone shift. 

a)  After a segmentally conditioned tonal development has 
taken place, tone shapes can change independently of their 

origin. These tone shifts may result in having some or the tones 
de~ived from voiceless consonants vith relatively lover pitch 

than the corresponding tones developed from voiced consonants. 
b) In order to illustrate the second type of tone shift 

-- w h i ~ h  actually looks very much like tone sandhi -- 1 uill 
consider the case or Ciluba, a tuo-tone Bantu language of 
centPa1 Africa, vell knoun to Africanists for its unexpected 
correspondances vith the proto-language. The folloving table 

shows the tonal correspondences betuecn Proto-Bantu and Ciluba 

nominal forms. It 1s clear that Proto-Bantu * ~ i g h  (HI corres-  

ponds to Ciluba Lov iL) and vice versa.  The rirst tone (always 



LOW i n  p ro to -Ban tu  and High i n  C i l u b a )  1s t h e  t o n e  o f  t h e  

PPBfiX. 

Proto-Bantu 1 Ciluba 

Table 1. Correspondences betveen Proto-Bantu - 
and Ciluba tone sequences. 

1 )  'L-H 

2) *L-L 
3 )  .L-H L 

4 )  *L-L H 
5 )  'L-L L 
6 )  'L-H H 

I n s t e a d  o f  asswning a t o n a l  'C l ip - f lopT betveen Lou and 

High t o n e s ,  Haddieson ( 1 9 7 6 )  p r o p o s e s  a more s a t i s f a c t o r y  
s o l u t i o n  t o  t h i s  p u z z l e .  H e  s u g g e s t s  t h a t  f i r s t  a hieh tone 

p a r t i c l e  "as added a t  t h e  beg inn ing  (1 .e .  t o  t h e  l e f t )  o f  t h e  

p r o t o - t o n e  sequences ( l e f t  hand column i n  t h e  t a b l e )  and t h a t  

l a t e r  two types  of tone r u l e s  very oommon among Bantu languages,  
t o n e  s p r e a d i n g  and tone con t rac t ion ,  app l i ed  t o  t h e s e  o r l g i m l  

tone sequences. I n  t h i s  l a t e r  s t a g e ,  t h e  s e g m e n t a l  s u p p o r t  f o r  

t h i s  added high tone vas l o s t .  Tone spreading "changes a tone t o  
t h e  same as  t h e  preceding tone of oppos i t e  value vhen a t o n e  o f  

t h e  same v a l u e  o r  a uord boundary r o l l o u s .  ... (The) e r f e c t  (o f  

t h i s  r u l e  uhich)  1 s  e s s e n t i a l l y  t o  de lay  t h e  t iming o f  a change 
i n  t o n e  ( p r e s e r v a t i v e  a s s i m i l a t i o n ) "  oan b e  f o r m a l i r e d  as 

Collow~: 

H-L 
H-H 
H-L H 
H-H L 
H-H H 
H-L L 

  one c o n t r a c t i o n  ' shor tens  t h e  vord by t h e  l o s s  o f  t h e  i n i t i a i  
tone-bearlng u n i t  and r e d i s t r i b u t a s  t h e  t o n a l  p a t t e r n  over t h e  



remaining syllables. In effect the tone of the deleted element 
and al1 subsequent tones are moved to the right and the tuo 
fiml tones coalesce". 

The application of these tu0 tone rules to the six tone 
sequences presented in Table 1 iz illustrated in the table belou 
(from Haddieson 19761. Note that the upper rov corresponds to 

the left-hand column of Table 1 after a high tone ha3 been added 
at the beginning of the tone sequence and that the lover rou 
(i.e. tone seQuences after tone contraction) corresponds to the 
right-hand column of Table 1. 

Original 
LmeS 

(=Prato- 
Bantu tone 
sequences 

preccded 
by a high 
tonel 

2 .1Mle  

contraction l 

HLH HLL HLLH 

HLL 

HHL 

HHH 

HLLH 

H L L L  

i 
l iLL  

Table 2. Changes in tonal sequences betueen 
Proto-Bôntu forms and Ciluba reflexca 



3. Darslopsnt or tanes r m  1- or syllablu 

Sepentally conditioned tonal development of the kind 
mentioned at the begiming of this paper 1s videly attested in 
various Iingui~ti~ a r e a s .  Another possible souroe of tonal 
development, vhich to my knouledge has never been proposed as a 
possible histo~ical scena~io for tonogenesis, stems from the 
los9 of syllables. It is cornon for a tone to affect the phone- 
tic shape of its neighboring tones through the vell knoun 

PrOCeSS of assimilation. Just a s  in the case of segmentally 
induced tonal development, uhen the conditioning factor -- in 
the present case a syllable uith its assooiated tone -- is lost, 
these previously intrinsic (1.e. phonetically predictable) 
 perturbation^ become contrastive (1.e. phonologically relevant). 
In order to clarify vhat kind of tonal development can result 
from different types of tonal assimilations, let us consider the 
Simple case of the interaction betveen adjacent tones in the 
fout' possible tone seguences found in bisyllabic vords of a 
tuo-tone system (see 11 opposite). The phonetic realizations of 
these sequences can be influenced by vertieal assimilation as in 
U2a, or by horizontal assimilation as in 12b. If the syllable S, 
1s lost acte? one or the other type of assimilation has taken 
place, ve uill have a four-level tone system ( a s  in U3a) or a 
System vith tvo levels and tvo contours (as in U3b) depending on 

the type of assimilation uhich preceded the loss of S?. Similar 
development resulting f m m  the loss of S2 are  presented in H4a 
and U4b. Note that in al1 cases (i.e. 3a, 3b, 4a and 4b) ue end 
up wlth four tones from an original tuo-tone syatem. Theoreti- 
cally speaking ve could get eight tones from the same original 
two-tone System if ue vere to consider interaction betveen 

sequences of three tones instead of limiting ourselves to 
bisyllabic uords. Developnenta of the 4a and 4b types are round 
in the Grassfields languages of Cameroun (Denue-Congo branch of 
Niger-Congo) and Songhai (Saharan braneh of Nilo-Sahara"). 1 
suspect that tonal developments in the Kru languages of West 
Afri~a and in the Otomanguean languages of Central Mexico are 
examples of the 3.3 and 3b types. 
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