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ABSTRACT 

Rec ent discuss ion o f  t onogenesis  has shown what kinds o f  develop­
ment in the pitch and c ont our real izat i on of tone are l ikely or poss­
ible . It i s  now possib le t o  make hypotheses about the phonet ic values 
o f  rec onstructed tone c at egorie s .  In this paper ,  pitch value s are 
proposed for Proto-Loloish. t one c at egories ,  and the development s from 
the Proto-Loloish t one system to those of various attested Loloish 
language s are traced . Some insight s int o the proc e s s  o f  t onogene s i s , 
and the Prot o-Sino-Tibetan t one system ,  are gained . 

1. T O N O GENES I S  

In this paper,  the relat i ve pitch values o f  t ones are repre sented 
with Chao ( 19 30 )  t one-lett ers . These  allow a five-step divis i on of 

t he pitch range , 1 ( lowest ) t o  5 ( highest ) .  Level t ones can b e  rep­
resent ed with two ident ical pit ch-numb ers ; e . g .  55 , high-level .  Con­
t our t ones c an be represent ed with pit ch-numbers giving beginning , 
middle i f  necess ary , and final pit che s ; e . g  . .  51 , high-to-low falling ; 
3 1 3 ,  mid falling-ris ing . In most t one systems , thi s  t rans cription i s  
narrower than neces sary ; but language s c ontrast ing five level t ones d o  
exist . Chao propose s that short t ones should be represented with one 
pitch-number , e . g .  1 ,  short-low ( level ) .  In the area under cons ider­
at i on , short vs . long distinct ions are usually c orrelat ed with other 
supresegmental or s egmental dist inct ions : short t ones occur in st op­
final , laryngealiz ed , or otherwise constri cted syllable s . There are 
also short c ontour t one s , d i fficult to repre s ent with one p it ch-number . 
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Therefore , I use two pit ch-numbers ,  and indicate with a postscript -s 
a final stop ; and -c a constrict ion or laryngealizat ion of the vowe l ;  

e . g . 2 1s ,  half-low-t o- low-fall ing with final st op ; 3 3 c , mid-leve l with 
vowel c onst ri c t ion . 

Many excellent art i c les on t onogenesis,  the process of t one develop­
ment , have appeared - espe c ially in the last few years . Haudri court , 

in several pioneering art i c les ( 19 5 4 , 1 9 6 1 ) , suggests two basic con­
ditioning factors that may lead to the deve lopment of t one : syl lab le­

init ial consonants condit ion pitch d ifferences, and syl lab le-final c on­
sonants of some kinds c ondit ion contour di fferences. Then , if the seg­
mental condition ing fact ors are l ost , the p it ch and c ont our differences 
may remain and become solely t one differences . Spec ifically , syllables 
with voiced init ials may develop lower pitch,  and syllab les with voice­
less init ials may devel op h igher pitch . Syl lables with glottal-stop 
finals may develop rising cont our , and syl lab les with fricat ive finals, 
espec ially [h], may develop fal ling c ontour . 

There are many examples of tone deve lopments c ondit ioned by l arynx 
act ivity during sy llab le-initial consonants . l Even non-t onal languages 
show a t endency t o  higher p it ch in voice less-init ial syllab les , and 
lowe r p i t ch in voice less-initial syllab les . 2 The art iculat ory reasons 
for this correlat i on are fairly c lear . Many languages have become to­
nal when the voic ing/voi celessness condit ioning fact or ceased to be the 
main contrast ive one , as in vari ous Tibetan dialects . A two-way sp l it 
can also o c cur in a language that already has t ones , as in Chinese . 
Rearrangement of the t one system is then likely . Less common , and less 
universal in the det ai ls of their condit ioning , are three-way sp lits . 
Voiced , glot t alized , and voi celess aspirated syl lab le-init ials have 
b een report ed to condit i on the development of low , mid , and high t ones 
in Maru , a Burmish Tibeto-Burman language ( Burling 1 9 67 ) . 3 In lan­
guages that have tone syst ems , one or several of the t ones may undergo 
a split  c ondit ioned by syllable-init ials without all of the t ones split­

t ing ; in such a c ase , the tone system may also be further rearranged , 
possib ly by mergers . This last kind of process , c ondit ioned split  of 
some t ones, is part icularly frequent in Central Loloish languages . The 
basic condit ioning fact ors are similar : voiced init ials condit ion 
lower-p it ched tones ,  and voiceless init ials, especially glottalized or 
unaspirated , c ondit ion higher-pitched t ones . 

The deve lopment of c ontour condit ioned by syllab le-finals is not as 
universal as the developments conditioned by initials, but it is fre­
quent ly encount ere d . Haudric ourt ( 19 5 4 ) suggests that the two processes 
combined t o  produce the six t ones of most dialects of Vietnamese . 
Mat isoff ( 1970 ) gives a c lear example of the deve lopment of a rising 
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4 tone in Lahu conditioned by a f inal glottal-stop. Fewer changes con-
dit ioned by finals would in any case be predict ab l e , as there are us­

ually fewer opposit i on s  in final posit ion. 
Other proce sses  of t onogenesis are likely to occur only in languages 

that already have t one systems . The s e  are c alled rearrangement above. 
Some such processes  are discrete ;  others may be cont inuous. The most 
spectacular dis crete process  is f lip-flop : two or more t ones exchange 
phonetic  value s ; Hashimoto ( 19 7 2 ) cites  some e xamples from Chines e. 

Brown ( 19 6 5 ) attempts  t o  explain flip-flop as an art iculat ory proces s . 
Another p o s s ib i l ity is hopping : one t one ' s  phonet i c  value changes t o  

a value opposite t o  that i t  previously had relat ive t o  another t one, 
without the other t one undergoing a change . 5 Baron ( 19 7 5 )  cites  some 
examples , again from Chinese . One subtype of t one s andhi may also b e  

discret e : i n  a specific environment , o ft en determined by the t ones of 
adj acent sy l lab le s , a part icular t one has a phonet ic value unlike i t s  
own realizat ion elsewhere , but ident ical or s imilar t o  the realizat i on 
of another tone.6 

Cont inuous t onal rearrangement proce sses  are les s  unlike develop­
ment s in segment al phonology. There is as s imilat ion ; there are chain 
shi ft s  within a contlnuous ly variab le range of pitch ; and there are 
changes in the direction of ease of art iculat i on . A s s imilat ion changes 
are also c alled tone sandhi in Asia , but the word ' spreading ' could in­
stead be b orrowed from African linguis t i c  us age : a t one b e c ome s more 
s imi lar t o  an adj acent tone . Bal lard ( 19 7 3 ,  197 5 )  gives examp les  o f  
both progres s ive and regre s s ive spreading , again from Chinese . Chain 
shi ft s  usually oc cur a6�e� another proce s s , oft en discrete or univer­
sal , has caused instab i l it y  in the tone syst em .  Part of the instab i l­
ity may b e  re solved. by me rgers of tones with s imilar realizat ions , but 
Loloish data provide s everal ins t ances , di fferent in detail. of appar­
ent push-type chain shift s .  For examp l e , in Northern Lol o ish , the hop­
p ing of the Prot o-Loloish low tone s to high pushes the Prot o-Loloish 
high tone t o  mid ,  and mid t one to low . 7 

Ease o f  art iculat i on considerat ions can be seen in t he spreading 

subtype of tone sandhi , and in chain shifts which increase phonetic  
distinctne s s  between t one s when other processes  have made them more 
s imilar. Another kind o f  change which reduce s  muscular e ffort is the 
eliminat ion of phonat ion differences , such as laryngealizatfon or other 
forms of constri c t ion - which oft en re sult from the pre sence of final 
c onsonant s ,  and then become c ontrastive when the final i s  lost. Thus , 

in a sense , t here i s  a cyclical pro c e s s  - the f�nal disappears , leav­
ing phonat i on di fference s ;  then the phonat i on disappears , p o s s ibly 
leaving p i t ch and contour d ifferences and hence a new t one . Of  c ourse , 
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when the final or phonat ion d ifference i s  lost , t he result c ould also 

be a merger with an otherwise s imilar unconstricted t one . 8 

Another kind of least-e ffort change , not previous ly suggested but 

wide spre ad in languages that are already t onal , is the deve lopment of 

a mid-pit ch tone from high- or low-pitch t ones . Various measurement s 
of mus c l e  act ivity9 show that more effort i s  involved in the production 

of high or l ow pitches than mid p it ches . We may thus account for the 
wide spread t endency t o  develop mid t ones , despite the possib le result­
ing increase in the number of c ontrast ive pit ch-leve l s . This hypoth­
e s i s  may acc ount for changes in Prot o-Lo loish and elsewhere . 

Tone systems operat e as systems , with each member opposed t o  all 
other memb ers . O f  course , the above kinds of change may re sult in ex­
tensive rearrangement of opposit ions , adding more and more c ontrast s  -
up t o  five pitch levels ; cont our , p o s s ibly inc luding rising , fall ing , 
concave ( falling-rising )  and convex ( rising-fall ing ) ;  and other supra­
segment al factors , such as lengt h ,  c onstrict ion or phonat ion generally. 
Segmental fact ors , such as final glottal-stop or other stops with short 
t one s , may also be c ons idered part of the realizat ion of certain tones.  
However , few i f  any languages have more than eight t one s . When tone 
change p rocesses  re sult in excess ive numb ers of t one oppositions , mer­

gers c an be expect ed . In fact , in language s with many tones , we can 
usually acc ount for some t ones in t erms of the processes  out l ined 
above . Given dat a from enough language s ,  and us ing the usual prin­
ciples  of hist ori cal l inguis t i c slO we c an make and verify hypothe s e s  
about t h e  phonetic  values of reconstructed tone c ategories ; provide 
further evidence for subgroup ing based on shared tone change s ;  and 
show more instances of general t onogenetic  proc e s se s . 

2. L OL O I S H  T ON ES 

Dat a  are given from language s in the three maj or subgroup s  o f  Proto­
Loloish . l l  Southern Loloish is represented by Akha ( Lewis 1 9 6 8 ; two 
dialect s ) ; other Southern Loloish languages such as Bisu , Phunoi and 
Mp i have ident ical p it ch systems , b ut have no dist inction between con­
stric t ed and ful ly-voiced phonat ion . Northern Loloish i s  represented 
by ' Lu-ch ' Uan Lol o ' (Ma 1 94 8 ,  c it ed in Mat isoff 197 3 ) . Central Lolo­
ish i s  represent ed by Lisu ( Fraser 1 9 2 2) ,  Sani ( Ma 19 5 1 ,  c ited in 
Mat i soff 1 9 7 3) , and Lahu ( Bradley 1975a ; three dialect s ) . Central 
Loloish language s have the most comp lex t onal systems : Lisu has a tone 
c ontrast maintained by cont our alone and a t one contrast maint ained by 
phonat i on alone ; Sani has five contrast ing level tone s . 12  Lahu ( two 
dialects) has the most tone s , seven ; it uses syllab le-type c ontrast , 
two or three pit ch-leve ls , and ris ing vs . falling c ontour in various 
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combinations. Two Tibeto-Burman languages close to, but not part of, 

Proto-Loloish are also cited to carry the reconstruction back towards 

Proto-Tibeto-Burman. Burmese (Bradley 1975a) is a member of the 

Burmese-Lolo division, the group of which Loloish is a subdivision; 

Naxi (Bradley 1975b) is the other modern member of the Naxi/Burmese­

Lolo subfamily, the group of which Burmese-Lolo is a division. 

Akha (A) fully voiced vs. laryngealized phonation 

55 

33 33c 

21 21c 

Lu Ch'i.ian (LC) fully voiced vs. constricted/short, glottal-stop 

final 55 

33 

11 

Lisu (Ls) fully voiced vs. 

55 

44 

33 f 
35 

21 

5ani (5) long 

55 

44 

33 

11 

Lahu (Black) long 

(L-B) 54 

35 

33 

21 

11(2) 

(Yellow) long 

55 

54 

33 

11 

13 

(5hehleh) long 

(L-5) 44 

45 

22 

21 

55c 

22s 

constricted 

33c (dialectal) 

21cs often glottal-stop final 

short 

22s 

short, glottal-stop final 

35s 

21s 

rise is optional 

short, opt�onai glottal-stop final 

35s 

lIs merger in rapid speech 

short, glottal-stop final 

45s 

21s 
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Burmese (B)  long 

4 3  
11 
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laryngealized 

4 4 c  

Naxi (Nx) ( no phonat ion contrast )  

5 5  

3 .  PROTO-L OL O I S H  T ON E S  

33 
21 

short , glott al-s t op final 

5 5 s  

Burling (19 67 )  very insight fully reconstru ct e d  the t ones o f  Proto­
Burmese-Lolo , u s ing Akha , Lisu , and Lahu dat a for Proto-Loloi s h , and 
Burme s e  among other data for Proto-Burmish . While various s cholars , 
e spe c ially Matisoff , have made cons iderab le advances on Burling in the 
reconstruct ion of segmental phonology , only one maj or change is nece ss­

ary in Burling ' s  re c onstructed t one categorie s .  Burl ing re constructed 
three tone s , Proto-Tone 1 (*1), Prot o-Tone 2 (* 2), and Proto-Tone 3 
(*3) in vowel- or nasal-final syllables ; and two t one s , herein Proto­
High St opped Tone (*HS) and Proto-Low Stopped Tone (*LS), in stop-final 

syllab le s . The corre spondences are as follows : ( change s shown by l ines) 

*L A LC Ls S 

*1 55 33 33 44 

55 33 33 44 

55 33 44 33 

55 11 44 33 

*2 21 33-11 55 55 

21 [; 21 11 

21 55 21 11 

21 33 21 11 

21 33 21 11 

*3 33 11 33(c) 44 

33 11 33(c) 33 

*HS 33c 22s 35 44 

(*S2) 33c 22s 33(c) 44 

*LS 21c 55c 55 55 

(*Sl) 21c 55c 21cs 22s 

L-B L-S 

33 44 

21 21 

33 44 

21 21 

11(2) 22 

11(2)-54 22-21 

54 I 21 

11(2)-54 22-21 

54 I 21 

33 44 

33 44 

35s 

35s 

35 

21s 

45s 

45s 

45 

21s 

L-Y environment 

33 *7- prefix voiceless 

54 *7- prefix voiced 

33 (non-?-prefix) *voiceless 

54 (non-7-prefix)*voiced 

11 *7- prefix 

11-55 *c- prefix voiceless 

55 *voice1ess (unprefixed) 

11-55 *C- prefix voiced 

55 elsewhere 

33 *voiceless 

33 *voiced 

35(s) *voice1ess (unprefixed) 

35(s) *prefixed or *voiced 

13 *?- prefixed 

l1(s) elsewhere 
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The *HS and *LS t ones of Prot o-Loloish do not c orre spond t o  any to­
nal dist inct i on out side Loloish , not even in c lo s e ly-re lat ed Proto­

Burmish. Mat isoff ( 19 7 2 )  elegant ly demonstrat e s  t hat this Proto­

Loloish tonal dist inction was c onditioned by *voicelessnes s/*voic ing 
of init ials - *HS/*LS . When the c ondition ing environment was disrup­
ted by changed in * initial s , a pit ch dist inct ion became t ona l .  

The preponderating reflex o f  *HS i s  a mid-level t one , apart from 

Lahu which has added cont our - p o s s ib l y  condit ioned by a final g lottal­
stop . The preponderat ing re flex of *LS is a l ow-falling t one . In 

Central Loloi sh , a *?-pre fix and a final glott al-stop t ogether produce 
a high ( ri s ing ) t one , and the final glottal-stop is lost . In Northern 

Loloish , *LS has hopped past *HS to high leve l ,  produc ing rearrange­

ments in other part s of the t one system - inc luding a downwards push 

for the reflex o f  *HS in this language . 1 3  Having thus accounte d  for 

di fferences  from the preponderat ing reflexe s , mid-level pitch can be 
postulat ed for *HS , and low- ( falling) pitch - contour not contrast ive 
- for *LS . At the Prot o-Loloish st age , this c ontrast was a two-way 
split conditioned by * init ial-cons onant larynx act ivit y ; at an ear l ier 
stage , Prot o-Burme se-Lolo , no t one contrast i s  reconstructed in *-st op 
syllab l e s . 

Different Loloish languages have reached different stages in the 
reduct ion of the *-st op s . Some Southern Loloish language s ret ain I - p i 
and l-t/;14 some Central and Northern Loloish language s have glottal­
stop final s  rerlect ing *-stop s  in s ome reflexes o f  *HS , *LS , or b oth . 
Loloish language s in al l divis ions have c onstrict ion or laryngealiz­
at ion o f  the vowe l as a reflex of *-stops in s ome or all reflexes of 
*HS , *LS , or both . And in some case s , a l l  trace o f  t he *-stop i s  lost 
- in Central Loloish , which i s  p re c i s e ly the divi s ion which has devel­
oped cont rast ive use of contour . 

The presence of final glottal- stop or c onstrict ion in reflexes o f  
syl lab les  with t ones * 1 ,  * 2  o r  * 3  - and no *-st op - i s  rare , and l im­
ited t o  reflexes of * 3  in s ome dialec t s  o f  Lisu and Nas u .  There i s  
great er effort involved i n  p roducing final glott al-st op o r  c onstric­

t i on ;  als o ,  the addition of such feat ures appears t o  b e  c ontrary t o  
the general t endency ob served above t o  e l iminat e them . So  why d o  they 
appear in reflexes o f  * 3 ?  The answer appears t o  be that , at the Proto­

Burme se Lolo s t age , * 3  split form * 2 , c ondit i oned part ly by * 5- prefix­
es and various suffixes inc luding *-d and a morphologic al * _1 ; 1 5  and 
that thes e  segment al items left a phonat ion difference whi c h  pers isted 
t o  the Prot o-Loloish stage . Thi s  t one i s  b y  far the least  frequent in 
the e tyma recons t ructed for Proto-Loloish . Most  reflexe s  are mid- level 
unconstricted ; but in Northern Loloish , * 3  has chain- shi ft e d  down t o  
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1 1 ; San i  i s  the only language t o  split * 3 : a higher t one result s with 

a * voiceless  init ial , but a mid-level t one is the reflex with a *voiced 
init ial . Thus, we can postulate mid-leve l pitch for * 3  at the Proto­

Loloish st age , with a possibly noncontrast ive c onstrict ion that d i f­
fered from the *-stop in *HS syllables . 

When devel opment s of the t one systems o f  Lu Ch ' Uan, Lisu/San i, and 

Lahu are cons idered individually, the b asis for the hypothe s i s  of pitch­
value s for * 1  and * 2  wi l l  b e c ome c learer . I propose that the pit ch­
value s o f  reflexes in Southern Loloish be cons idered conservat ive - as 

in fact they have been shown to b e  for *HS , *LS, and * 3 . That i s , *1 

was high level, and * 2  was low ( fa lling ) . In other words, Akha may 
have kept the Proto-Loloish t onal sy stem intact in t erms of p i t ch -
along with most other Southern Loloish language s . Thus the system was 

Proto Loloish 

* 1  
* 3/*HS 
* 2/*LS 

vowel/nasal final 

55 

3 3 ( c )  
2 1  

stop final 

33s  
2 1 s  

Some Southern Loloish language s show int erest ing t one phenomena . 
The Akeu diale ct of Akha ( Bradley 1 97 6 )  shows a flip-flop of high-level 
and l ow-falling fUlly-voiced t ones , l eaving the mid ful ly-voiced and 
the two constricted t ones unaffect e d .  Mp i ( Duanghom 1 97 6 )  has ris ing 
allophone s of i t s  three tones , l ow, mid , and high, which occur with 
non-negat ed verb -phras e  final verb s .  The rise appears to b e  c ondit­
i oned by some verb part i c le which has sub s equent ly been lost ; p o s s ib ly 
the part i c le had an init ial glot tal-stop, leading t o  the r i s ing allo­

t one s . 
The main change in the t onal systems o f  the Northern Loloish lan­

guage s is the hopping from low to high p it ch of *LS , and in parall e l  
fashion of * 2 . A push chain t hen moves *HS down i n  some language s, and 
* 1  and * 3  in all language s .  The exact details of the condit i oning o f  
t h e  push chain di ffer i n  di fferent languages .  In the Nasu language re­

c orded in Hu/Dai ( 19 6 4 ) ,  the raised t one *2 merge s with t one * 1  as mid­
level t one, 3 3 ;  while t one * 3  i s  pushed d own t o  low-falling tone , 2 1 .  
The result ing t onal system has two const ricted t one s , 55c  and 3 3c ; and 
two fully-voiced t ones, 33 and 21 ; s imilar languages, such as the one 
recorded by Fu ( 1 9 5 0 ) ,  then make ease-of-art iculat i on change s that 
e l iminat e c onstrict ion when the syllab le-init ial is a resonant ; then , 
a three-way distinc t i on reappears in fully-voiced syllab les . In the 

Lu-Ch ' Uan language recorded in Ma ( 19 4 8 ) and analyzed in Mat isoff  (1973), 
the hopping result s in the pushing of the re flex of *HS down to 2 2 s . 
In this l anguage, the me rger of the rai sed * 2  and the high * 1  i s  only 



PROTO-LOLOISH TONES 9 

part ial ; the detai l s  sugge st a st age at which the raised  * 2  was higher 
than the original high * 1 , as *2 but not *1 has a h igh-leve l reflex , 

55, after voiceless  init ial s ; als o ,  the deve lopment of * 1  but not * 2  
t o  low-leve l ,  1 1  aft er voice'd init ials sugge st s that t h e  original high 
* 1  was lower than the raised * 2 . Otherwise , * 1  and * 2  are merged t o  

mid- leve l ,  33 . There i s  also a sandhi phenomenon , whi ch lowers the 
first of two mid-leve l t ones - to low-fall ing in Nasu ( Hu/Dai 1 9 6 4 ) ,  
and t o  low-leve l in Lu Ch ' lian . 

The Central Loloish languages share one maj or inst an c e  of c ondition­
ed hopping : *LS and * 2  became high when the * init ial had a * ? - pre fix . 
Thi s  part ial change i s  s imi lar t o  the unc ondit ioned deve lopment o f  t he 

s ame t ones in Northern Loloish . Lisu and Sani share a split o f  * 1  
which c an b e  seen as a chain shift downwards in react ion t o  t he raised 
* 2 , but although the condit ioning is the same , a * ? -prefix , the results 
are opposite in pit ch . With * ? -prefix , Sani has a half-high level re­
flex for * 1 ,  whi l e  Lisu has a mid-leve l refle x . Without * ?-pre fix , 
Sani has a mid-level reflex for * 1 ,  and Li su has a half-high level re­
f le x .  

Lisu has one further split t hat does not occur e l s ewhere : *HS be­

c omes high-ri s ing with unprefixed *voic eless  ( aspirated ) init ials , and 
the final glott al-stop i s  lost ; with other * init ial s , prefixed or 
voiced , *HS remains mid-level as in Proto-Loloish,  but loses  its  final 
glottal-stop and in most dialec t s  it s c onstrict ion . The former dev­
e lopment may have been caused by init ial aspirat ion and final glottal­
stop . The latter deve lopment results in a merger o f  s ome *HS with * 3  
and the * ? - pre fixed * 1  syllab les a l s o  lowered t o  mid-leve l .  Also , a 
con�ou� c ontrast become s c ontrast ive , t o  keep the new h igh-ris ing tone 
dist inct from t he high-leve l , half-high-leve l ,  and other t one s . The 
*LS t one reflex also acquires c onstric t ion . Schemat ical ly , 

* 1  
* 2  

* 3  
*HS 
*LS 

*L CL Ls-S Ls 

55 ) 55 ) 55 
55--"L--+'>44�44 ) 44 

L---��2 1  21 ) 2 1  
3 3 ( c )  3 3 (� 3 3 ( C )  

3 3 s-!----,--->3 3 s  ) 3 3 s� 3 5 
2 1sL-----�2 1 s------�)2 1 s------�)2 1c s  

The Sani deve l opment s ,  a s  i n  some Northern Loloish l anguages ,  t end 
to produce exc lus ively level t one s , with five pit ches and pos s ib ly also 
phonat i on ,  but no contour . As noted above , the split of *1 is the same, 
but opposite  pitche s  result from t he c ondit i on ing factors . There i s  no 
*HS split , but there is a split of * 3 ,  merging with the reflexes of * 1 : 
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a higher , half-high-level pitch results with voic e l e s s  initial s , and 

a mid-level pit ch result s with voiced init ial s . In addit i on , t he non­

contrast ive c ontour of * 2  ( not *?-prefixe d )  is e l iminat ed in favour of 
low- leve l ;  the noncontrast ive c ont our o f  *LS ( not *?-prefixed ) i s  elim­

inat ed in favour o f  a half-low leve l ;  thus , the final glot tal-stop 
seems t o  c ondit ion a higher pitch . The *HS has a half-high-level pitch, 

and has thus also been raised in p it ch ; as in Lisu,  it merges with t he 
* ? - prefixed * 1  and some ( b ut unlike Lisu , not all ) * 3 .  Perhap s there 

has b e en a fl ip-flop b etween hal f-high and mid-leve l in Sani , prec ed­

ing t he unique split of * 3 , but following the Lisu-Sani split of * 1  
and the merger o f  *HS with the lower-p it ch reflex o f  * 1 .  Schemat ic­
ally , 

* 1  
* 2  
* 3  
*HS 
*LS 

*L CL Ls-S pre-SA pre-SB S 

55 )55 )55 )55------�)55 
55--':..-./-�44 )44 )44�44 )44 

�--�� 2 l  ) 2 1  ) 2 1  2 1  ) 1 1  

3 3 ( c ) � 3 3 ( c ) --::;7 3 3 ( c )  3 3  ) 3 3  

3 3 s-l---� 3 3 s  ) 3 3 s """"""--
2 l sL-----� 2 l s------�)2 l s------�) 2 l s------�) 2 l s------�)2 2 s  

The devel opment s i n  Lahu are far t he most comp lex , and the result� 
ing t one syst ems also have the most cont rast s ,  inc luding c ontour ; 
length and final ; and three ( or two ) contrast ing pitch leve l s . Als o ,  
devel opment s in d ifferent dialect s produce very di fferent pitch and 
c ont our real i z at ions for underlyingly s imilar t one systems . I c onsider 
t he Black Lahu dialect , the st andard and probab ly the most conservative, 
first . 

The Central LolQish hopping of * 2  and *LS , contrary t o  the above 
diagrams for Lisu and Sani , must have maintained a distinct ion between 
the high reflexes of *2 and those of *LS ; the dist inct i on was t hen 
merged in L isu-Sani . In Lahu , however , the distinct i on i s  maint ained 

to the pre sent . The modern distinct ion in Lahu i s  r i s ing c ont our in 
reflexes o f  *LS , and level in reflexes of * 2  in most dialect s ;  thus the 
Central Loloish distinction lost in Sani-Li su was probab ly a glottal­
stop in *LS reflexe s , which c onditioned the Lahu rising t one and was 
then l os t ; and was lost without t race  in Sani-Li su . 

The Re flex of * 3  has lost it s constrict i on , as in most Central Lolo­
ish language s .  There is a split of *1 as elsewhere , in a chain-shift 

reac t i on t o  the rai sing of s ome * 2 . However , the split i s  c ondit ioned 
b y  * voicelessne s s  ( higher-pit ched t one result s )  vs . *voic ing ( lower­
p it ched t one , which merges with * 3 , result s )  and not *?-pre fix . Thus , 
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a s  i n  the case of the *LS/*2 hopping , a s imilar change with different 
condit i oning oc curs in separat e ,  but c lose sub group s of Prot o-Lol oish; 
in this case , Li su-Sani vs . Lahu . 

There was then a flip- flop of all pit ch values in fully-voiced syl­
lab les - not inc luding the raised *LS , whi ch must thus have kept it s 

final *-stops at this stage . As frequent ly o ccurs , the flip-flop 
leaves the mid-level t one unaffec t e d ,  but reverse s  all other value s . 

In this case , the raised * 2 , 55, i s  reversed t o  11 ; t he * voiceless­
init ial * 1 ,  44, i s  reversed t o  2 2 ; and t he non-raised * 2 , 2 1 ,  i s  re­
versed to 54. 

After this flip-flop , various rearrangement s are introduce d  which 
produce a ris ing vs . falling c ontour c ontrast . The reflexes of st op­

final syllab le t ones are adj usted in a chain shift : t he raised  ( * 7 -

pre fixed ) *LS become s h igh ri sing and then loses  the final glottal­
st op that c onditioned the rise ; then the *HS deve lops a rise - and in 
s ome dialect s ,  later a fal l . 1 6  Also , the low- level and half-low-level 
t ones deve l op c ont our , possibly by analogy with t he high-fall ing vs . 
high-ri s ing c ontrast that occurs aft er t he stop-syl l ab le chain shift. 
In Black Lahu , the low level tone deve lops an opt i onal rise that does 
not o ccur in a l l  dialec t s  and may thus be a separat e deve lopment ; and 
the hal f-low- leve l t one deve lops a fal l . A sandhi proc e s s  which pro­
duc e s  rising allotones of the mid t one ceases to be product ive , and 
some ins t an c e s  of the sandhi allot one are re int erpret ed as the new 
high-ris ing t one . Schemat ically , 

*1 

*2 

*3 

*HS 

*LS 

*3 deconstriction 

*L CL * 1  i55--755 

21 21 21 

split flip-flop 

)11 

)22 

>54 

stop 
chain 

contour sandhi Black 
adjust loss Lahu 

)11(2 ) )11(2 ) 

)21 ) 21 

) 54 
55 44�44 

33(c)�33(c) 33 ,----------------------�----------�) 33 
>3�5------' -'- ' -'��� 35�35 1:.55' 

33s 33s 
21s 21s 

)35s )35s-54s 
------------------------------------------�)21s 

Common Lahu 

The development s suggested seem t o  have occurred in the order c i t ed. 
Alternat ive ways o f  account ing for the development of Lahu t ones are 
pos s ib l e , but this s chema seems t o  fit best with deve l opment s in closely­

re lat e d  language s ,  and with l ikely processes  of t onogenesis . 
Other diale ct s o f  Lahu have undergone further development s ;  onc e a 

system i s  as complex and unst ab l e  as the Lahu t one system ,  further 
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development s are like ly . Ye llow Lahu ( Bradley 1 9 7 4 , 1 9 7 5 a )  seems t o  
have b egun i t s  separat e development some t ime ago , at the Common Lahu 

s t age . A decont our rule shift s the Common Lahu h igh-falling t one t o  
high-leve l ;  als o ,  the low-level t one does not have a possible c ont our 
in Ye llow Lahu ; and the lowest st op-final t one also loses it s c ont our . 

Thus , pre-Yellow Lahu avoids a r i s ing vs . fal l ing dist inct ion ; b ut it 

keeps a c ont our contrast , with high-level vs . high-ri s ing , and l ow­
level vs . low-fall ing t one s . This can be s een as a rearrangement af­

ter t he s t op chain and c ont our adj ust rule s  of Common Lahu . Sub sequent 
t o  this  rearrangement , a flip-flop oc curs with non-stop final c ont our 
t one s : low-falling become s h igh-fal l ing , and h igh-ri s ing become s l ow­
ri s ing . Aft er this flip-flop , a destopping change in c ert ain j uncture 
environment s permit s the two Common Lahu glot t al-stop final t ones t o  

occur without t he glott al-st ops . N o  contrast i s  lost with t he l o s s  of 
the final in the high-ri s ing t one as a resul t  of t he previous fl ip­
flop , but there is part ial neutral izat ion of the low level st opped and 
unstopped t ones . 

The result ing tonal system for Yellow Lahu contrasts three pit ch­

leve l s , and has a c ont our c ontrast in unst opped t ones ; the two contour 
tones move from the ext reme s towards mid pitch .  Tone s which may be 
stopped are high , with r i s ing cont our , and low , usual ly without contour . 
Schemat i c ally , 

Common Lahu decontour fl ip-flop des topping Yellow Lahu 
( contour) (optional) 

1 1 ( 2 )  �ll �ll 
21 �5 4  �5 4  
5 4  �55 � 5 5  
3 3  � 3 3  
3 5  �13  �13  
3 5 s  �35 ( s )  �3 5 ( s )  

2 1 s  �lls �ll ( s )  �ll ( s )  

Shehleh , which is somewhat more closely relat ed t o  Black Lahu , also  
shows c on s iderab l e  rearrangement of it s t one system .  Like Ye llow Lahu , 
it e l iminate s  the rising vs . fall ing c ontrast , but by merging the high­
fall ing t one to lOW , and decontouring the low ( r i s ing)  t one to leve l .  
The result i s  a cont our contrast , with a low-falling and a h igh-r i s ing 
t one . Then , a chain-shift adj ust s the pit che s of the various t ones up­
wards s o  t hat only two pitches are contrasted . 
Schemat ically , 
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merger , 
decontour 

rais ing Shehleh 

1 1  ( 2  )-----+) 1 1-----+) 2 2-----+) 2 2  

2 1- . ____ > 2 1-------�---�) 2 1  

54� 

33----------------------�) 44-------�)·44 
35 )45 )45 
35s )45s )45s 
2 1 s  )21s 
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The result ing system has c ont our whi ch moves away from the c ontrast ing 
p it ch , and i s  redundant in st op-final syllab le s . 

Using the ab ove t onal development s t o  subgroup within Proto-Loloish, 
we find a tree diagram as follows . 

*LS, 

Northern Loloish Southern Loloish ��;=S, *2/*LS / �ers 

Akha Bisoid Lu-

L\i"uz"ni�u 

'3 'Plf'\ ,�it � 
Sani Lisu Shehleh Black Yellow 

4. P RO T O - L O L O I S H  AN D P RO T O - S I N O -T I B E T AN 

Benedict ( 19 7 2 ) has re c onstructed a two-tone sy stem , Tones *A and 
*B , for P roto-Sino-Tibetan , with c orre sp ondences in Chinese , Karen , 
and in various subgroups of Proto-Tibet o-Burman inc luding Burme se-Lolo. 
It s eems l ikely that this system c ontrasted higher and l ower pitche s ; 
but the like l ihood of flip-flop s at any s t age make s it very di fficult 
t o  say whi ch t one had which value at what stage . At the Proto-Loloish 
stage , *A corre sponds t o  * 1 ,  and hence a h igh-pit ch value , whi l e  * B  
c orresponds t o  * 2 , o r  a low ( falling ) value . Att empt s t o  c ompare t h e  
Proto-Loloish t one system w i t h  t h o s e  of Burme s e  and Naxi follow . First , 

a c orrespondence t ab l e : 
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*BL *L B Nx n° *1 5 5  1 1  2 1  

* 2  21 4 3  3 3  
Naxi � * 3  3 3 c  4 4 c  does not oc cur Bu 'sh Lo oish 

As not e d  above , Proto-Burmish deve lopment s of *-st op syllab le s  do 

not correspond t o  t he Prot o-Loloish *HS/*LS split . The Naxi spit i s  
a l s o  s eparat e , as shown i n  Bradley 19 7 5b . Also as noted ab ove , * 3  i s  

a unique Burme se-Lolo deve lopment ; t he non-occurrence of a separat e 
t one corre sponding to * 3  i s  a maj or criterion for separating Naxi from 
Prot o-Burmes e  Lolo . The above tree diagram thus indicat e s  the genet i c  
re lat i ons b etween the three a s  s uggested by t one correspondence s . 

When Burmes e  is compared t o  Proto-Lo loish , various differences c an 
b e  seen.  The Burme se reflex of Proto-Burmish *1 i s  l ow leve l ,  and of 
* 2 , fal l ing and higher than that o f  *1 . Thus , we must postulat e  a 
flip-flop in the value s of *1 and * 2  either in Prot o-Burmish or in 
Prot o-Lo loish . A look further afield , at Naxi , reveals agreement with 
Burme s e  ab out the relat ive pit che s of *1 and * 2 : * 2  was higher than *1 . 
Hence , we may postulat e  a flip- flop in Proto-Loloish , as we l l  as t he 
split in * - stop syllab le s  d i s cussed earlie r .  

Che cking pitch and cont our of t onal reflexes i n  Burmish languages 
other than Burme se sugges t s  that t he three t ones whi ch contrasted in 
*vowel- or *nasal-final syllab les in Prot o-Burmish were : *1 low , more 
or l e s s  level ; .* 2  fal l ing , usual ly thus higher than *1 in pitch ; and 

* 3 , h igh , o ft en const ricted or with glott al-st op final . 1 7  Much more 
work is nec e s s ary to allow secure internal reconstruct ion of the his­
t ory o f  Prot o-Burmish . 

The development o f  * 3  in Prot o-Burmese-Lolo from *2 when certain 
*pre fixe s or *suffixes were pres ent account s for the fact that reflex­
e s  of * 3  o ften show laryngealizat ion , constri ct ion , or even final 
glott al-stop . Pre sumab ly , * 3  was s imilar t o  * 2  in pitch and c ont our 
when it first developed , and the distinct i on was one of phonat ion . 
In Prot o-Loloish , ease of art i culat ion c onsiderat i ons moved * 3  t o  mid 
p i t ch , and subsequent ly the phonat ion difference was lost in most lan­
guages - producing three dist inct ive pitch leve l s  for t one . In Proto­
Burmi sh , the phonat i on differenc e  is often kept , as in Burmese ; but 
languages whi ch have lost the phonat ion difference have o ft e n  kept t he 
re flex o f  * 3  as a high p it ch ,  usua l ly leve l ; whi le they have a re flex 
o f  * 2  whi ch i s  lower in pitch than that of * 3 , and which usually fal ls .  
Thi s  t endency can b e  seen t o  a smal l e xt ent even i n  Burme se , b ut lan­
guages l ike At s i  and Maru ( Burling 19 6 7 )  seem t o  show the development 
o f  c ontrast ive fal ling c ont our and l owe r pitch for reflexes of *2 -
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another instance of a possible chain shift, with a phonation loss in­

itiating the downward movement of pitch of a tone that had the un­

marked, fully-voiced phonation. 

In Naxi, there are several tonal splits separate from those of 

Burmese-Lolo. Syllables with *-stops show a three-way split, low 

(falling), mid, or high tones resulting depending on the initial. 

Syllables with Proto-Naxi/Burmese-Lolo tone *2, Proto-Sino-Tibetan 

tone *B also sometimes have reflexes with high tones instead of mid 

tones; this split is morphologically conditioned. However, both splits 

are separate from the similar splits in Proto-Burmese-Lolo, with dif­

ferent conditioning environments.18 
The resulting system contrasts 

three pitches, with no contour or phonation contrasts. 

5. IMPLICATIONS 

Now that it is possible to reconstruct possible pitch values for 

reconstructed tones, further insights can be gained into the process 

of tonogenesis. For example, the tendency towards mid pitch and the 

relative stability of mid tones in flip-flops had not previously been 

suggested for pitch-tone languages. Also, many more examples of pro­

cesses like flip-flop and hopping can be discovered. Moreover, in­

sights for the reconstruction of segmental phonology may also arise. 

It is no longer necessary to resort to proto-tone-stuffing, as in 

Brown (1965), once tone, phonation, and segmental systems are seen to 

interact in relatively systematic ways. And genetic subgrouping is 

also aided. 

Attempts to rewrite the relatively simple development processes 

above with binary features (Wang 1967, Woo 1969 or others) will demon­

strate the extreme complexity which arises when trying to use such 

features, the sacrifice of clarity and insight which can result, and 

especially the massive redundancy required: 27 (128) possible tones 

could be represented with Wang's seven features, if they were really 

binary, privative oppositions.19 It would appear that language-spec�ic 

n-ary features expressing the actual oppositions used would be much 

clearer, more economical, and would reflect the phonology of tone bet­

ter. 

The kinds of changes that seem to be frequent in suprasegmental 

phonology are much rarer in segmental phonology. Discrete changes, 

regressive assimilation to syllable-initial features, and push-chain 

shifts seem to be common in suprasegmental developments. Gradual 

changes, progressive assimilation, and drag-chain shifts are much more 

usual in segmental developments. Tones, perhaps even more than segments, 

seem to operate within closed systems which react in various ways when 

a change occurs in one tone. 
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1 .  Hyman ( ed . ) 1 9 7 3 , Maddie s on ( ed . ) 1974 , and various ot her works . 

2. Hombert , Ewan and Ohala 1975 . 

3 .  Bur l ing 1967  p . 65 ,  in *-stop syllab les only . Gandour 1974  sug­
ge st s a s imilar but more det ailed hierarchy in Dai languages . The 
highest pit che s result from aspirated init ial s ,  next highe st from 

voi celess  fricatives , then voice less  unaspirated , next glottalized , 
and l owest pit ches in voiced-init ial syllables . Loloish dat a ,  on the 
other hand , imply that unaspirated or glot t alized initials can result 
in higher pitches than aspirated initials ; thus the dat a are s omewhat 
c ont radi ctory . 

4 .  In Lahu , this deve lopment is condit ioned by two glott al incidents 

in the syllab le : init ial and final . After the rising cont our deve loped 
in Central' Loloish , the s econd glott al inc ident , the final glott al-stop, 
was lost . 

5 .  That i s , low > high while mid remains mid .  The Northern Loloish 
de ve lopment of *LS , be low , i s  an instance of hopping . 

6 .  Thi s  kind of t one sandhi i s  analogous t o  neut rali zat ion in seg­
mental phonology . Such a process  may also be nondis c ret e , i f  the en­
vironment could c ondition the result ing allot one : 

3 3  > 3 5  1 5 nondi s cret e , a s s imi lat ory ; Lahu ( one dialect ) 
3 3  > 1 1  1 ___ 3 3  may be nondi scret e ;  Northern Loloish ( one dialect ) 

Wang 1 9 6 7  cites  a spe ct acular example of a dis crete s andhi proc e s s  
which shift s  a number o f  t ones i n  a c ircle , each taking the value of 
another . There are vari ous possible c onsequence s  of t one s andhi . A 
process  may cease t o  be product ive ; it will then b e  restricted t o  

1 6  
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cert ain forms . The s e  may be e l iminated through recompounding ; but a 
res idue may be left . Such lexi cal it ems would then b e  l ike ly t o  be 
reinterpreted with the t one most s imilar . Int ernal reconstruc t i on may 
then be neces sary to ident i fy the s e  forms ; see Bradley 1975a  pp . 86-9 
for an instance in Lahu ( one dialect ) .  

7 .  Push chains are of course rare in segment al phonology ; but then , 
so are flip-flops . This instance c ould also be analyzed as a shift of 
phonet i c  values in a c ircular fashion . 

8 .  AS.in Bisoid Loloish languages ,  be low . Inc ident ally , there are 
various c ount erexamples in Proto-Burme se-Lolo and Prot o-Loloish t o  
Wang ' s  ( 19 6 7 )  c laim that laryngealized t ones t end t o  be low-pit che d .  
See , for example , Prot o-Burmese-Lolo t one * 3  b elow . 

9 .  The fol lowing are c it e d  in Sawashima 197 4 : 

Faaborg-Andersen and Sonninen , ' The funct ion of the extrin s i c  
larynx mus cles  at different pitch ' Acza Ozo - La�y 5 1 : 89-93 1 9 6 0 . 

Hirano , Koike and von Leden , ' The st ernohyoid mus cle  during 
phonat i on ' Acza Ozo - La�y 6 4 : 500-7  1 96 7 . 

Zenker and Zenker , ' Ub er die Regierung der St imml ippenspannung 

durch von aus sen e ingrei fende Mechanismen ' Folia Pho niaz�ica 
1 2 : 1- 3 6  19 6 0 . 

10 . E . g .  stat i st ical preponderance of reflexe s ; l ow probab ility of 
parallel independent changes ;  and phonet i c  reasonab lenes s  of postulat­
ed change s .  

1 1 .  Subgrouping cr·it eria ( Bradley 1975a)  were shared segmental s ound 
changes ,  and shared vocabulary . 

12 . Thurgood 1 9 7 5  p oint s out that at least one of these i s  also dis­
t inguishe d by phonat ion from the others: 2 2 s . 

1 3 .  Thi s  downward shift of *HS does not o ccur in all Nort hern Loloish 
language s ; for example , in standard Nasu as  cited in Hu and Dai 1 96 4 ,  
analy ze d  in Bradley 1 9 7 5 a ,  the reflex o f  *HS i s  3 3c , and o f  *LS 5 5 c . 

1 4 . It i s  certainly no accident that the language s which have pre­
served t he *-stop s  best , the Bisoid languages Phunoi and Bi su , are also 
the one s which have merged the t ones of *-stop syllab les  with other 
t one s : *HS with 3 ,  and *LS with * 2 . Since most of the segmental 
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dist inct ions are pre served ,  not much amb iguity is caused b y  a tonal 

merge r .  The result is a t hree-tone system .  

1 5 . Bradley 19 7 1 .  

1 6 .  Mat isoff  describes such a dialect . 

17 . Bradley 1975a p . 318 . 

18 . For more detai l s , see Bradley 1975b . 

19 . Some , of c ours e ,  are not ; Wang als o  uses marking convent i ons t o  

further reduce the redundancy ; but why u s e  exces sively powerful me ch­
anisms and then c onstrain them? Binary features with a-rules can b e  
used very effe ct ive ly t o  repre sent dis crete changes of some kinds ; 
but so c an n-ary feat ures .  The fact that the mechanics of using b i­
nary feature s are well-deve loped i s  no reason t o  rej ect alternat ive s 
which have been le s s  fully-exp lored . 
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