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1 Introduction 

1.1 Aim 

The aim of thi s w ork i s  to p rovide a c omp rehen sive de sc rip ti on of the ph one tic and 
ph on ol ogical fea ture s  of A o, a Ti be to- Burman lang uage sp oken in the hill sta te of Nagaland, 
l oca ted in n orth-ea st India . The de sc rip ti on i s  p rima rily ba sed up on the da ta of th ree na tive 
speake rs, and the lang uage of inve stiga ti on i s  a va rie ty of the M ong sen dialec t sp oken in 
Wa rom ung village , si tua ted in the M ok okch ung di stric t. 

1.2 Motivation 

The K uki-Chin- Naga (he reaf te r  KC N) lang uage s of Ti be to- Burman remain scan tily 
de sc ri bed f or a n um be r  of rea son s, the m ost appa ren t being tha t c on tin ued p oli tical strife ,  
in surgency and wa r in the n orth-ea ste rn sta te s of India , whe re the ma j ori ty of the se 
lang uage s a re sp oken, ha s re sul ted in a cen tral g ove rnmen t p olicy of re stric ting acce ss by 
f oreigne rs to a rea s deemed to be sen si tive . Nor ha s m uch w ork of a substan tial na ture been 
ca rried out by Indian ling ui sts, f or wh om en try pe rmi ts a re m uch ea sie r to obtain . 
C on seq uen tly li ttle w ork using m ode rn me th od s  of ling ui stic de sc rip ti on ha s been d one on the 
Ti be to- Burman lang uage s of the n orth-ea st. Wha t limi ted da ta a re availa ble in the f orm of 
old w ord li sts a re of ten inc on si sten tly tran sc ri bed and omi t imp ortan t inf orma ti on such 
a s  tonal c on tra sts; ea rly ama te ur g ramma rs ra rely delve deepe r in to syn tax than the 
g ramma tical ca teg orie s of La tin . The rela ti on ship of the KC N lang uage s (a s well a s  many 
othe rs) to othe r branche s of Ti be to- Burman i s  still unclea r beca use we lack g ood de sc rip ti on s  
of the se lang uage s and rela tively recen t cla ssifica ti on s  c on tin ue to be ba sed on d ubi ous or 
inc omple te da ta, m uch of which we re c ollec ted ove r  half a cen tury ag o. 

Thi s i s  the fi rst ex ten sive ac oustic de sc rip ti on of a lang uage bel onging to the KC N branch 
of Ti be to- Burman . O riginally i t  wa s my in ten ti on to w ri te a ske tch g ramma r of the M ong sen 
dialec t of A o. Howeve r a t  the outse t  I needed to e sta bli sh whe the r thi s  wa s a tone lang uage , 
and if i t  wa s, h ow many tone s we re c on tra stive , and h ow I sh ould rep re sen t them . Wha t 
sta rted a s  a min or c once rn soon became a topic of ma j or f oc us, even tually c ulmina ting in 
thi s  m on og raph . A c omp rehen sive g ramma tical de sc rip ti on of A o  awai ts, but in the 
mean time i t  i s  h oped tha t thi s  w ork will help to shed a li ttle m ore ligh t on the segmen tal and 
sup ra segmen tal fea ture s  of one mem be r  of a la rgely unde sc ri bed branch of Ti be to- Burman . 

1 
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2 Chapter 1 

1.3 Contents overview 

Thi s book i s  organi sed in to seven chap te rs and tw o appendice s .  Some backg round 
inf orma ti on on the lang uage and i ts speake rs, the ge og raphical se tting, p revi ous re sea rch, 
and the gene tic affilia ti on of A o  i s  p re sen ted in the remainde r of thi s chap te r. The ling ui stic 
de sc rip ti on c ommence s in Chap te r  2 wi th an analy si s  of the ph on otac tic struc ture of the 
sylla ble . I t  may seem strange n ot to c ommence wi th a de sc rip ti on of the ph oneme s, but 
beginning wi th ph on otac tic s ha s bec ome a Ti be to- Burman de sc rip tive tradi ti on wi th g ood 
rea son .  Ma ti soff ( 1 97 3 : 1 )  em ba rk s  up on The grammar of Lahu wi th the sta temen t tha t  'In 
Lah u, a s  in all the lang uage s of the Sin o-Ti be tan family, the m ost f rui tf ul p oin t of depa rture 
f or ph on ol ogical analy si s  i s  the sylla ble' . Ma za ud on ( 1 974:28) ech oe s  Ma ti soff' s sen timen ts 
in p osi ting tha t  ' . . .  the sylla ble i s  the ba sic f rame in which ph on ol ogical rela ti on ship s a re be st 
de sc ri bed' , and in the same pa ssage she ci te s  Burling ( 1 969: 1 9) wh o, speaking of Ka ren, 
sta te s: ' A s  in m ost Ti be to- Burman lang uage s and in many othe rs in Southea st A sia, the 
Ka ren sylla ble can be given a cen tral place in a ph on ol ogical de sc rip ti on' . The c on sen sus of 
opini on ackn owledging the piv otal role of the sylla ble in Ti be to- Burman p rovide s strong 
enc ouragemen t to f oll ow in the f ootstep s of my p redece ssors. F oll owing a linea r and 
me trical de sc rip ti on of sylla ble struc ture, the chap te r  then p re sen ts a trea tmen t of v owel 
seq uence s and sylla ble me rge r in w ord f orma ti on p roce sse s  and a rg ue s  f or trea ting the gl ottal 
stop a s  a p rosodic elemen t bef ore c oncl uding wi th an analy si s  of sylla ble-final stop s. 

Chap te r  3 p re sen ts an a udi tory de sc rip ti on of the segmen tal ph on ol ogy, outline s 
app roache s to the analy si s  of ph ona ti on type s, di sc usse s  ling ui stic va ria ti on, and sugge sts a 
p rac tical orth og raphy . I t  al so p rovide s a f ounda ti on f or the in strumen tal inve stiga ti on of 
v oice on se t time in the stop and aff rica te se rie s  and f or the ac oustic analy si s  of the v owel 
f orman ts and ph ona ti on type s in Chap te r  4. Chap te rs 5 and 6 re spec tively p re sen t an 
a udi tory and ac oustic analy si s  of the tone sy stem . Tw o appendice s f oll ow the syn op si s of 
Chap te r  7 :  Appendix A li sts raw f undamen tal f req uency and rhyme d ura ti on val ue s  
calc ula ted f or w ord s used in the in strumen tal analy si s  of the tone sy stem; Appendix B 
c on si sts of w ord li sts ga the red f rom tw o na tive speake rs tha t  migh t be of use f or c ompa ra tive 
studie s. 

1.4 Framework for description 

All religi on s  seem to have some thing of val ue to offe r, but pe rhap s n one excl usively ha s 
all the an swe rs, hence the p rof usi on of diffe ren t belief s. The same migh t be said of othe r 
belief sy stem s, such a s  m odel s of ling ui stic de sc rip ti on .  Thi s book the ref ore ad op ts an 
eclec tic app roach to the ph on ol ogical de sc rip ti on of A o  and d raw s up on a n um be r  of 
diffe ren t m odel s acc ording to wha t i s  j udged to offe r the g rea te st expediency and 
explana tory p owe r f or a pa rtic ula r topic, bea ring in mind tha t  an ove rriding p urp ose of the 
w ork i s  to make the c on ten ts maximally acce ssi ble . 

The sylla ble i s  de sc ri bed in te rm s of di stinc tive fea ture the ory and me trical struc ture, and 
sylla bifica ti on p roce sse s  a re acc oun ted f or f rom wi thin the A utosegmen tal pa radigm . The 
la tte r  i s  al so used in c on j unc ti on wi th a p rosodic analy si s  f or de sc ri bing the di stri buti on of the 
gl ottal stop . A t  the end of Chap te r  2 I briefly c on side r the the ory of ne utrali sa ti on and the 
a rchiph oneme in a ttemp ting to acc oun t  f or c oda c on sti tuen ts. The de sc rip ti on of the 
segmen tal ph on ol ogy in Chap te r  3 i s  ba sed on ph onemic p rinciple s wi th sta temen ts of 
all oph onic reali sa ti on s. Ph oneme s a re al so de sc ri bed in te rm s of di stinc tive fea ture s, which 
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struggle to deal wi th c on tra sts in the v owel ph oneme inven tory and req ui re the in trod uc ti on 
of an addi ti onal place fea ture .  

The source-fil te r  the ory of speech p rod uc ti on (Fan t 1 960) implici tly unde rlie s the ac oustic 
analy si s  of v owel f orman ts, ph ona ti on type s and the tonal sy stem . Thi s the ory i s  of a 
diffe ren t orde r to the m ul tifa ri ous the orie s of ph on ol ogy h oweve r, beca use i t  i s  the received 
the ory . Th us in c on tra st to the many m odel s availa ble f or ph on ol ogical de sc rip ti on, the i ssue 
of ch oice of a pa rtic ula r m odel f or ac oustic de sc rip ti on d oe s  n ot a ri se .  

1.5 The language and its speakers 

1.5. 1 Location 

A o  i s  sp oken in the M ok okch ung di stric t  of Nagaland, a n orth-ea ste rn sta te of India (see 
Map 1 ). The sta te of Nagaland c on si sts of hilly to m oun tain ous c oun try f ormed by sp urs tha t  
ex tend southwa rd f rom the main Himalayan range and ri se to a maxim um al ti tude of 3826 
me tre s  south of the A o  regi on; thi s  f orm s a g rea t wa te rshed wh ose rive rs fl ow we stwa rd in to 
neigh bouring A ssam and ul tima tely in to the Brahmap utra Rive r. The ma j ori ty of A o  village s 
a re f ound in c ommanding hill top p osi ti on s  a t  an al ti tude of app roxima tely 600 to 1 800 
me tre s  a bove sea level on f our roughly pa rallel range s  running d own the we ste rn side of 
Nagaland (see Map s 2 and 3). The tradi ti onal A o  c oun try lie s be tween the Dikh u Rive r a t  
the ea ste rn bounda ry and the Di sai Rive r a t  the we ste rn bounda ry . Village s a re l oca ted 
ge og raphically be tween 26° 1 2' N  and 26° 45' N, and f rom 94 ° 1 8' E  to 94° 46' E .  

1.5.2 Dialects 

Speake rs of the A o  lang uage tradi ti onally rec ogni se tw o main dialec ts, vi z .  Ch ungli and 
M ong sen . An othe r va rie ty kn own a s  Changki i s  sp oken in a few village s on the we ste rn 
Changkik ong and Chapv uk ong range s and i s  rep orted by Mill s ( 1 926 : 1 1 )  to be m ost cl osely 
rela ted to M ong sen . Some addi ti onal va rie tie s of A o  sp oken in Yacham, Teng sa and L ongla 
village s l oca ted ea st of the Dikh u Rive r a re given dialec t sta tus in the li te ra ture (Mill s 1 926; 
Ma rri son 1 967) and a re rep orted to exhi bi t  c on tac t effec ts f rom the neigh bouring lang uage s 
of Ph om and Chang . Mill s ( 1 926:333)  de sc ri be s  the se tran s- Dikh u va rie tie s of A o  a s  sub
va rie tie s of Ch ungli . 

The Ch ungli va rie ty sp oken in the village of M ol ungyimchen and i ts c ol ony 
M ol ungyim sen became the p re stige dialec t of A o  unde r the infl uence and pa tronage of the 
Ame rican Bap ti st mi ssi ona rie s in the la te 1 9th and ea rly 20th cen turie s. I t  ha s a R oman 
orth og raphy and a Bi ble tran sla ti on, i t  i s  ta ugh t  in l ocal sch ool s up to the ten th g rade, and i t  i s  
the lang uage used in A o  Bap ti st Ch urch se rvice s, even th ose c ond uc ted in M ong sen village s. 
C on seq uen tly m ost A o  a re a ble to speak thi s  standa rd va rie ty of Ch ungli; h oweve r, i t  i s  le ss 
c omm on f or a na tive speake r  of Ch ungli to al so be fl uen t in M ong sen unle ss he or she i s  
f rom a village tha t  ha s both Ch ungli- and M ong sen- speaking c omm uni tie s living wi thin the 
same village, and even then the re i s  n o  g ua ran tee tha t  such a speake r will be c ompe ten t in 
both dialec ts. 

The 1 9 8 1  Cen sus of India rep orts tha t  app roxima tely 1 05,000 pe ople claim A o  a s  thei r 
fi rst lang uage but d oe s  n ot give a breakd own of thi s  fig ure acc ording to dialec t .  Map 3 
(f rom Mill s 1 926) rec ord s  25 Ch ungli village s, 1 3  M ong sen village s, and 7 village s wi th 
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both M ong sen and Ch ungli khels [admini stra tive wa rd s] wi thin the same village . Of the 
la tte r  g roup, M ok ong tsu (M ok okch ung ), Kha ri (sic.) and Wa rom ung village s a re n ow wh olly 
M ong sen- speaking, but I can pe rsonally v ouch f or the c on tin ued exi stence of bidialec tali sm 
in L ongkh um, Sang ra tsu and Mu bongch oku t village s. One migh t ha za rd a c on se rva tive 
g ue ss f rom the se n um be rs tha t  roughly 40% of the A o  g roup, ca . 40,000 pe ople, speak the 
M ong sen dialec t a s  thei r fi rst lang uage . 

Each of the tw o main dialec ts subsume s a n um be r  of va rie tie s tha t  dem on stra te va rying 
deg ree s of ph on ol ogical , m orph ol ogical and lexical dive rgence . A p relimina ry survey 
sugge sts tha t  eve ry village speak s i ts own va rie ty; na tive speake rs rep ort tha t  the uniq ue 

village- specific cha rac te ri stic s of each va rie ty se rve a s  shi bbole th s  to iden tify thei r speake rs' 
village s of origin . T onal c on tra sts, h oweve r, appea r to be q ui te c on stan t  ac ross va rie tie s, a t  
lea st wi thin the M ong sen dialec t. A c ompa ri son of tw o M ong sen va rie tie s (Wa rom ung and 
Khen sa )  sp oken in village s l oca ted on opp osi te side s of the A o  te rri tory dem on stra te s  an 
ex tremely high deg ree of tonal c orre sp ondence, both in a udi tory imp re ssi on s  of pi tch shape 
and n um be r  of tone s. P re suma bly va rie tie s of the Ch ungli dialec t al so dem on stra te a simila r 
deg ree of tonal unif ormi ty, al th ough thi s ha s n ot ye t been pe rsonally a tte sted . 

1.5.3 Previous work on the Mongsen dialect of Ao 

A side f rom C oupe ( 1 998), m ost of the c on ten ts of which appea rs in thi s  book, the 
segmen tal and tonal ph on ol ogy of the M ong sen dialec t ha s n ot been p revi ously de sc ri bed . A 
sh ort de sc rip ti on of the g ramma r of the M ong sen dialec t wa s d one by Mill s 
( 1 926:3 32-369), wh o ske tched an outline in a chap te r  of hi s excellen t an th rop ol ogical 

m on og raph . Thi s give s a brief de sc rip ti on of the ph one s wi th refe rence to the sound s and 
orth og raphy of Engli sh; a de sc rip ti on of lexical tone i s  omi tted in the tex t  and i s  a bsen t in the 
tran sc rip ti on s. G ramma tical ca teg orie s and cla use type s a re briefly di sc ussed and ill ustra ted 
wi th example s, and the chap te r  al so incl ude s some c ompa ra tive w ord li sts of five va rie tie s of 
A o. G rie rson ( 1 967:28 1 -283 ;  292-327, fi rst p ubli shed 1 903) al so p rovide s c ompa ra tive 
v oca bula ry li sts of va rie tie s of the M ong sen and Ch ungli dialec ts. Shafe r ( 1 974) give s 
ex ten sive c ompa ra tive w ord li sts of va rie tie s of A o, p re suma bly ga the red f rom the same 
source s a s  G rie rson ( 1 967) tha t  we re c ompiled d uring the c ol onial e ra .  A w ord li st by Mill s 
(Type sc rip t n .d. ) i s  rep orted by Ma rri son ( 1 967) to exi st in the li bra ry of SO A S, Unive rsi ty 
of L ond on .  I have n ot had acce ss to thi s. The m ost ex ten sive w ork to da te i s  the 
c ompa ra tive study of Naga lang uage s by Ma rri son ( 1 967); hi s inf orma ti on on the M ong sen 
dialec t i s  ba sed up on the a bove-men ti oned ma te rial ga the red by Mill s .  

1.5. 4  Previous work on other varieties of Ao 

The Ch ungli va rie ty of A o  ha s a ttrac ted the g rea te st a tten ti on of pa st g ove rnmen t 
admini stra tors, mi ssi ona rie s and ling ui sts, the fi rst g ramma r being w ri tten by an Ame rican 
Bap ti st mi ssi ona ry ,  M rs E .W .  Cla rk ( 1 98 1 ,  fi rst p ubli shed 1 893). Thi s c on sti tute s  f orty-nine 
page s of g ramma tical de sc rip ti on, thi rty-eigh t page s of ill ustra tive ph ra se s  and an Engli sh
A o  dic ti ona ry of nine ty-f our page s. The sec ti on on g ramma r c on si sts of a di sc ussi on of 
w ord cla sse s, ve rbal inflec ti on s  and a spec tual suffixe s. Lexical tone i s  n ot men ti oned or 
tran sc ri bed , and the de sc rip ti on i s  La tina te in app roach . He r h usband, the Reve rend E .W .  
Cla rk, al so p ubli shed an A o-Naga dic ti ona ry of Ch ungli ( 1 990, fi rst p ubli shed 1 9 1 1 ). The 
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dic ti ona ry (977pp .) i s  usef ul f or i ts de tailed de sc rip ti on s  but d oe s  n ot indica te tone, i s  
inc on si sten t in i ts tran sc rip ti on s  and d oe s  n ot iden tify the pa rts of speech of i ts en trie s. A 
brief g ramma tical de sc rip ti on of Ch ungli i s  al so incl uded in G rie rson ( 1 967:265-283) and i s  
ba sed on Cla rk ( 1 98 1 ). 

W olfenden ( 1 929) make s refe rence to the p refixe s of Ch ungli in a c ompa ra tive study of 
Ti be to- Burman m orph ol ogy; the source f or thi s  w ork i s  al so Cla rk (1 98 1 )  and Cla rk ( 1 990). 
The p revi ously men ti oned study of Ma rri son ( 1 967) make s lexical, m orph ol ogical and 
syn tac tic c ompa ri son s  of all the Naga lang uage s f or which the re i s  availa ble da ta; thi s  w ork 

i s  m ostly ba sed up on sec onda ry source s, but i s  al so a ugmen ted by original field re sea rch on 
Ch ungli a s  well a s  a n um be r  of othe r Naga lang uage s. The m ost recen t p ublica ti on s  dealing 
wi th the Ch ungli dialec t a re G owda ( 1 972), a ph one tic reade r (60pp .) w ri tten f or the p urp ose 
of teaching p ron uncia ti on to n on-na tive speake rs, and G owda ( 1 975), which give s a brief 
ske tch of the Ch ungli dialec t (7 1pp .) wi th chap te rs on ph on ol ogy , m orph ol ogy and syn tax . 

1.5.5 Genetic affiliation 

The re have been a n um be r  of diffe ren t cla ssifica ti on s  dealing wi th the place of the so
called Naga lang uage s wi thin the Ti be to- Burman family . F our p rop osed cla ssifica ti on s  will 
be briefly outlined he re .  Fig ure s  1 . 1- 1 .4 of thi s sec ti on a re limi ted to dem on stra ting the 
p osi ti on of A o  only in Ti be to- Burman and a re n ot c omp rehen sive . 

The cla ssifica ti on of Shafe r ( 1 955; 1 974) i s  ba sed on c ol onial e ra source s and p osi ts six 
main divi si on s  of Sin o-Ti be tan - Sini tic , Daic , Bodic , Ba ric , Burmic and Ka renic -wi th 
the la tte r  f our divi si on s  c on sti tuting wha t i s  gene rally accep ted a s  the Ti be to- Burman family . 
Each divi si on subsume s sec ti on s  tha t  spli t in to hie ra rchically a rranged branche s  and l owe r 
level uni ts. The Naga lang uage s fall unde r Shafe r' s Burmic and Ba ric divi si on s. 
Specifically, the A o  lang uage i s  l oca ted in the Northe rn Naga branch of Shafe r' s K uki sh 
sec ti on of the Burmic Divi si on , toge the r wi th L otha, Yimch unge r, Sang tam and R ong 
[Lepcha]. Hale ( 1 982:5- 6) rep orts tha t  Shafe r's me th od s  have received c ri tici sm f rom a 

n um be r  of q ua rte rs and c on seq uen tly have gained li ttle f oll owing . Recen tly Bradley ( 1 997) 
ha s rea sse ssed Shafe r' s  p rop osed Burmic g rouping and ha s recla ssified specific lang uage s of 
thi s  divi si on in the ligh t of subseq uen t re sea rch . 

Burmish 

SINO-TIBETAN 
I 

BURMIC 

Nungish Kachinish Kukish 
I 

Northern Naga 
I 

Ao Unit 

Figure 1 . 1 :  Classification of Ao in relation to Sino-Tibetan by Shafer ( 1 95 5; 1974) 

The infl uen tial cla ssifica ti on of Benedic t ( 1 972) excl ude s Tai lang uage s (Shafe r' s  Daic ) 
c omple tely f rom Sin o-Ti be tan and cla ssifie s Ka ren a s  being c oordina te wi th Ti be to-Burman . 
Thi s f orm s a highe r level g rouping called Ti be to- Ka ren . In stead of the tradi ti onal family tree 



6 Chapter 1 

m odel , gene tic rela ti on ship s h olding wi thin Ti be to- Burman a re dem on stra ted schema tically 
via a helical m odel of seven p rima ry n uclei : Ti be tan- Kana uri (Bodi sh- Himalayi sh ); Bahing
Vah u (Ki ran ti ); A bor- Mi ri- Dafla (Mi ri sh ); Kachin; Burme se- L ol o  (Burmi sh ); Bod o- Ga ro 
(Ba ri sh ); and K uki- Naga (K uki sh ). Benedic t c on side rs Kachin to be a t  the c rossroad s both 
ling ui stically and ge og raphically , wi th tran si ti on s  to the sa telli te sub-g rouping s. 

SINO-TIBETAN 
I 

TIBETO-BURMAN 
I 

Kuki-Naga ------ KACHIN 
I 

Northern Naga 
I 

Ao 

KAREN 

Figure 1.2: Classification of Ao in relation to Sino-Tibetan by Benedict ( 1 972) 

Benedic t iden tifie s tw o main sub- type s of Naga lang uage s in the K uki- Naga n ucle us: 
Northe rn Naga , of which A o  i s  p osi ted to be a mem be r, and Southe rn Naga . The Naga 
lang uage s sp oken in the n orth of Nagaland , in the Ti rap and Changlang di stric ts of 
A runachal P rade sh ,  and in adjacen t regi on s of Burma (of ten refe rred to gene rically a s  
' Naked Naga' , or a s  K onyak lang uage s in the li te ra ture )  a re placed in the Ba ri sh supe rg roup 

wi th Bod o- Ga ro. The ea ste rnm ost lang uage s of thi s  g roup ,  M oshang and Shangge (both al so 
kn own a s  Tang sa ), a re rep orted to dem on stra te c on tac t effec ts wi th Kachin . 

The cla ssifica ti on of Ma rri son ( 1 967) i s  limi ted to the Naga lang uage s. Thi s rec ogni se s  
th ree type s - A ,  B and C - subsuming g rouping s sha ring ph on ol ogical , m orphol ogical , 
syn tac tic and lexical simila ri tie s. A o  i s  cla ssified a s  bel onging to Type B 1 ,  which incl ude s 
Yacham- Teng sa ,  A o  Ch ungli , A o  M ong sen and Sang tam . 

NAG A 

A: Konyak Group B: Ao-Tangkhul Group C: Angami-Zeme Group 

� 
B1 B2 B3 

I 
Ao 

Figure 1.3: Classification of Naga languages by Marrison ( 1 967) 

A t  the level of the th ree main g rouping s, Type A c on si sts of the n orthe rn K onyak 
lang uage s and ha s affini tie s wi th the Kachin and Boro g roup s. The se lang uage s al so 
dem on stra te fea ture s  sugge stive of a cl ose r  rela ti on ship wi th Ti be tan than wi th Burme se . 
Type B, the A o- Tangkh ul g roup ,  i s  sp oken in the cen tre and south-ea st of the Naga Hill s .  
The se lang uage s a re rep orted to have mixed fea ture s, making thei r p reci se affilia ti on s  and 
origin s diffic ul t  to de te rmine . The la st g roup ,  Type C ,  dem on stra te s  affini tie s wi th Manip uri 
(Mei thei ), the K uki lang uage s and , to a le sse r  deg ree , Burme se . 
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The m ost recent cla ssifica ti on i s  Bradley ( 1 997), which p rop ose s  f our main g roup s of 
Ti be to- Burman lang uage s:  North-ea ste rn India (or Sal lang uage s, af te r  Burling 1 98 3), 

We ste rn ,  South-ea ste rn and North-ea ste rn . The revi si on of relevance he re i s  the trea tmen t of 
the Naga lang uage s. 

TIBETO-BURMAN 

NORTH-EASTERN INDIA 
( SAL) WESTERN 

SOUTH-EASTERN 
I 

Kuki-Chin 
I 

Southern Naga 
I 

Ao 

NORTH-EASTERN 

Figure 1.4: Classification of Tibeto-Burman languages by Bradley ( 1 997) 

Some of the se Naga lang uage s a re cla ssified a s  bel onging to the North-ea ste rn India 
divi si on and othe rs a re cla ssified a s  mem be rs of the South-ea ste rn divi si on, wi th sha red 
lexical and m orph o  syn tac tic fea ture s  sugge stive of a link be tween the tw o divi si on s. The 
North-ea ste rn India divi si on c on si sts of the Northe rn Naga lang uage s (c orre sp onding t o  
Ma rri son' s Type A and Shafe r' s  Nagi sh sec ti on of the Ba ric divi si on ), and the lang uage s of 
the South-ea ste rn divi si on f orm a sub-g rouping of K uki-Chin (incl uding lang uage s of 
Shafe r' s K uki sh and Benedic t' s  K uki- Naga ). Unde r K uki-Chin a re subsumed a n um be r  of 

l owe r level g rouping s: Southe rn Naga (of which A o  i s  a mem be r), the K uki lang uage s of 
Manip ur and neigh bouring regi on s, and sub-g rouping s of va ri ous Chin lang uage s, a s  well a s  
a few lang uage s wi th mixed cha rac te ri stic s such a s  Ka rbi (Miki r). 

1.5. 6  Data sources 

Da ta we re ga the red f rom speake rs of Wa rom ung M ong sen (hencef orth W M ), a va rie ty of 
the M ong sen dialect sp oken in Wa rom ung village . The bulk of the c orp us in the f orm of 
w ord li st s  and othe r elici ted da ta wa s p rovided by tw o te rtia ry-ed ucated male s in thei r ea rly 
thi rtie s (M A and C L ). Da ta p rovided by a te rtia ry-ed uca ted female speake r (C A )  we re 
addi ti onally used f or the analy si s  of v oice on se t time of stop s and aff rica te s, and f or the 
ph on ol ogical analy si s . Half of the c orp us wa s c ollec ted d uring a pe ri od of fieldw ork in 
Nagaland between Decem be r 1 996 and Fe brua ry 1 997, and the othe r half wa s c ollec ted in 
A ustralia be tween 1 996 and 1 998 .  Da ta al so c ome s f rom tex ts na rrated by tw o female 
na tive speake rs in thei r six tie s in Nagaland and f rom tex ts na rra ted by M A  in A ust ralia . 

It i s  pe rtinen t t o  menti on tha t all of the native speake rs wh o p rovided me wi th data 
origina te f rom or re side in the Ch ungli wa rd of Wa rom ung village . The fact tha t  the tw o 
wa rd s  of Wa rom ung village a re named af te r  the tw o main dialec ts of A o  sugge st s  tha t  
bidialec tali sm once exi sted synch ronically in the village; the l ogical c orolla ry of thi s i s  that 
the f orme r  inha bitan ts of the Ch ungli wa rd once sp oke the Ch ungli dialect a s  thei r fi rst 
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lang uage . I t  appea rs tha t  thi s may have infl uenced the p re sen t-day M ong sen n ow sp oken in 
the Ch ungli wa rd of Wa rom ung village to some ex ten t. Evidence in supp ort of thi s  claim i s  
p re sen ted in Chap te r  3 .  



--------------------------------------

2 Phonotactics 

2.1 Introduction 

Thi s chap te r  de sc ri be s  the ph on otac tic s of W M .  I t  c ommence s with a de sc ripti on of the 
linea r and me trical st ruc ture of the W M  sylla ble in §2.2 and §2.3 re spectively and give s 
example s of rep re senta tive m on osylla bic w ord s. Sec ti on 2.4 di sc usse s  c o- occ urrence 
re stricti on s  ope ra ting wi thin the rhyme , and p roce sse s  of sylla ble me rge r and sylla bifica ti on 
a re de sc ri bed in §2.S. Sylla bic pat te rn s  of W M  w ord s and the ph on ol ogical sta tus of n ominal 
p refixe s a re di sc ussed in §2.6.  The sim ul tane ous segmen tal and a ut osegmen tal f unc ti on s  of 
the gl ottal st op a re de sc ri bed in §2.7 .  He re a rg umen ts a re p re sen ted f or analy sing the gl ottal 
st op a s  an a utosegmen t wh ose d omain of applica ti on i s  the w ord or sylla ble , ra the r  than 
t rea ting i t  a s  a segmen tal ph oneme . La stly , in §2.8 tw o the ore tical app roache s t o  the analy si s  
of stop c oda s a re p re sen ted , wi th a di sc ussi on of the rela tive me rit s of each app roach . 

2.2 Linear syllable structure 

The can onical W M  sylla ble minimally c on si sts of an obligat ory v owel and a tone wi th up 
t o  th ree opti onal elemen ts having the f oll owing linea r struc ture :  

(2. 1 )  (CI)  VI (V2) (C2) T 

whe re 
C1 = [ -syll] 
VI = [+ syll] 
V2 = [ -syll , -c on s] 
C2 = [+c on s, -strid , -la t, + oral] 

T = any t one 

The ph on otac tic sta temen t of (2. 1 )  en tail s a son ori ty seq uencing c on straint . Whe re tw o 
v owel s of diffe ring q uali tie s occ ur ta utosylla bically , the fi rst v owel f orm s  a son ori ty peak 
and f uncti on s  a s  the [+ syll] c omp onen t of the seq uence , and the sec ond v owel in the seq uence 
f uncti on s  a s  the [ -syll] c omp onent . Thi s can be viewed a s  a type of lang uage- specific 
O bligat ory C on tour P rinciple (OCP ) applying to son ority c ondi ti on s  wi thin the sylla ble , a rule 
originally p rop osed by Le ben (1 973) to acc ount f or re stric ti on s  on seq uence s of identical 
toneme s, and late r ex tended to acc oun t  f or re st ricti on s on seq uence s of ad jacent segmen ts by 
McCa rthy ( 1 9 86, 1 988). The OCP applie s in W M  to p reven t tw o [+ syll] elemen ts occ urring 
within the same sylla ble; it the ref ore acc oun ts f or the n on- occ urrence of l ong v owel s in the 
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da ta .  If tw o v owel s of iden tical q uali ty occ ur in j ux tap osi ti on a s  a re sul t  of m orpheme 
c onca tena ti on , then re sylla bifica ti on p roce sse s will en sure tha t  each v owel i s  a ssocia ted wi th 
the n ucle us of an independen t sylla ble , or al te rna tively , one of the v owel s will be dele ted . 
Example s of sylla ble me rge r and re sylla bifica ti on a re p re sen ted in § 2.5 .  

The sylla ble f orm ula of (2. 1 )  licen se s  eigh t p ossi ble sylla ble type s, rep re sen ted by the 
f oll owing m on osylla bic w ord s. 

VI Ia; ' one' CIVI Inil ' I' 
VIV2 laHI 'axe' CIVIV2 Itfha il 'play .PAsT' 
VIC2 IfJJI ' sew .PAST' CI VIC2 I JUr)I ' burn .PAST' 
VIV2C2 laukl 'pig' CI VIV2C2 ItshfJukl 'wa sh .p AST' 

The ph oneme s of W M  will n ot be di sc ussed un til Chap te r  3 ;  a p review of the inven tory i s  
the ref ore p rovided bel ow in Ta ble 2. 1 .  Non- sylla bic offglide s of ph one tic diph th ong s 
occ urring ta utosylla bically a re signalled in ph onemic tran sc rip ti on s by the a bsence of a 
supe rsc rip t diac ri tic; f or example , the ph one tic diph th ong of [a155] 'd og' ha s only one tone 
a ssocia ted wi th i ts n ucle us and i s  the ref ore rep re sen ted ph onemically a s  lai/. Ph one tic pi tch 
i s  signalled by supe rsc rip t n um be rs f rom 1 to 5, wi th 1 rep re sen ting the l owe st pi tch; toneme s 
a re tran sc ri bed ph onemically wi th the diac ri tic s li sted in Ta ble 2. 1 .  

Table 2.1 :  Waromung Mongsen phonemes 

Consonant Vowel Toneme Prosodic Phoneme 

p ph t th k kh 
tsh tf tfh /H(igh )/ 

, 

7 ts I H U 0-
S z h a /M (id )/ 0-

!L (ow )/ 
, 

m n r) a a 0-
J I J w 

2.3 Metrical syllable structure 

Rep re sen ted me trically , the W M  sylla ble ha s the f oll owing hie ra rchical struc ture . The 
la bel s CI , VI' V2 and C2 of the te rminal n ode s in Fig ure 2. 1 bel ow stand f or the di stinc tive 
fea ture ma trice s of each c on sti tuen t sta ted in the f orm ula f or linea r sylla ble struc ture of (2. 1 )  
a bove . Op ti onal c on sti tuen ts a re encl osed in pa ren the se s. 

0- + Tone 

� 
Onset Rhyme 

� 
Nucleus Coda 

� 

Figure 2.1 :  Metrical structure of the Waromung Mongsen syllable 
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Ut te rance s c on si st of one or m ore sylla ble s, which in turn minimally c on si st of an op ti onal 
on se t pl us a rhyme . The rhyme c on tain s an obligat ory n ucle us and an opti onal c oda , and the 
n ucle us of eve ry sylla ble i s  a ssocia ted wi th an obliga tory tone wh ose d omain of relevance 
ex tend s ove r  the sylla ble . The on se t sl ot (C I )  all ow s  a maxim um of one c on sonan t and can be 
filled by any of the twen ty c on sonan t  ph oneme s, whe rea s the c oda sl ot (�) i s  limited t o  j ust 
the rh o tic I J/, the na sal s 1m, n, 1)1 and the stop s  I p , t, k/. An al te rna tive trea tmen t of 
all owa ble final s c ould p osi t  a rchiph oneme s IP , T ,  K I  in stead of una spi ra ted stop s. 
C on side ra ti on i s  given t o  both the se analy se s  of c oda c on sti tuen ts in § 2 . 8 .  If , th rough the 
re sylla bifica ti on of c onca tena ted m orpheme s, a ch oice m ust be made be tween a c on sonan t 
being a ssociated with ei the r the on se t of a f oll owing sylla ble or the c oda of a p receding 
sylla ble , then the Maximal On set P rinciple (sta ted explici tly in Selki rk ( 1 980 :359), and 
implici tly in Hoope r ( 1 972) and Kahn ( 1 976)) applie s to en sure tha t  the on se t sl ot i s  given 
p recedence . 

The n ucle us c on si sts of one or tw o v owel s, vi z .  VI (V2), wi th the V I  sl ot c on sti tuting the 
head and the opti onal V2 sl ot a dependent elemen t .  Any v owel may occ ur in the VI sl ot, but 
only f our segmen ts may occ ur in the V2 sl ot: the se a re I i , I:! , u ,  a i, which a re p redicta bly 
reali sed a s  fl, tj, y. ,  �] re spec tively , d ue to the OCP . Ta utosylla bic v owel seq uence s 
c on seq uen tly f orm ph one tic falling diph th ong s beca use the dependen t v owel alway s 
c on sti tute s  the n on- sylla bic offglide of a c omplex n ucle us. V owel seq uence s may al so be 
f ormed ac ross m orpheme bounda rie s a s  a re sul t  of m orpheme c oncatenati on; f or example , 
lata.! 'wai t' + I-ffl IRR --7 [a33tatj33] 'wai t-IRR , or Iwa l 'g o' + I-Okul ANT --7 [wa�33ku l l ] 
'gO-ANT' .  The se f usi on s re sul t  in the same n ucleic pa tte rn of head pl us n on- sylla bic offglide 

d ue to the OCP and c on seq uen tly al so f orm ph one tic falling diph th ong s. At te sted v owel 
seq uence s a re set out in Ta ble 2.2 bel ow .  V I elemen ts a re in the lef tm ost ve rtical c ol umn and 
V2 elemen ts a re in the uppe rm ost h ori zon tal row . Tick s indica te sub- sylla bic ph one tic 
diph th ong s enc oun te red in lexical root s and g rammatical m orpheme s. Shaded cell s rep re sen t 
ph one tic diph th ong s f ormed by the f usi on of sylla ble s ac ross m orpheme bounda rie s .  
Cheq ue red cell s rep re sen t c oll ocati on re stricti on s  imp osed by the OCP . Th us out of twen ty 
p ossi ble VIV2 pe rm uta ti on s, only six occ ur ta u to sylla bically and only f our can f orm via 
sylla ble f usi on . 

The lea st re stricted of the v owel s i s  the l ow cen tral v owel la/. Thi s may c o- occ ur in the V I 
sl ot of a c omplex n ucle us wi th any of the high v owel s in V2; i t  al so all ow s  Iw, jl on se ts to 
p recede a c omplex n ucle us f orming ac ross a m orpheme bounda ry e .g .  Ija-I:!I 'hea r- IRR' and 
Iwa-I:!I 'g o-IRR', or occ urring ta ut osylla bically e .g .  /jaul)l 'cen tipede sp .' . The m ost seve re 
re stric ti on s  a re on the high rounded v owel s; the se a re totally p rohi bi ted f rom occ urring in the 
VI sl ot in c omplex n uclei . The pe rmi tted seq uence s, then , a re liu , ia ,  aI:!, au,  a i ,  aI:!, au/ . 

Table 2.2: Attested tautosyllabic vowel sequences in Waromung Mongsen 

I I:! U a a 
I ./ ./ 
I:! 
U 

a ./ 
a ./ ./ ./ 
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In addition to the treatment outlined above, there are a number of other approaches to the 
analysis of the constituents of the rhyme. The main issues are the status of the element 
labelled V 2 in Figure 2. 1 above, and whether the nucleus or the coda should be considered to 
be branching. Some alternative approaches are exemplified by (i-iv) of Figure 2.2 below; 
this is followed by an appraisal of the pros and cons of each approach. The alternative 
analyses are (i) simple nuclei with hiatus; (ii) complex nucleus with unit diphthong; (iii) 
simple nucleus and complex coda; and (iv) the approach adopted in this book: complex 
nucleus with vowel sequence (C = consonant; Co = coda; G = glide; N = nucleus; R = rhyme; 
V = vowel). 

(i) R R (ii) R (iii) R (iv) R 

I I I /\ I 
N N N N Co N 

� I � � 
V . V V V V G (C) V V 

� 

Figure 2.2: Options for the analysis of rhyme constituents 

Option (i): simple nuclei with hiatus 

The first alternative assumes that when two vowels occur juxtaposed, each forms the 
nucleus of an independent syllable and an intervening hiatus separates the two syllables. This 
assumption is immediately challenged by the existence of words such as lauol 'jungle' or 
liJi?1 'blood' ,  whose rhymes have a duration approximately equivalent to words of just one 
nucleic element, such as luOI 'see.PAsT' or 1M 'one' .  Secondly, the above-mentioned words 
with vowel sequences are heard to have just one tone that is pronounced without a hiatus, 
furthermore suggesting that the sequence is tautosyllabic. The only situation in which (i) 
holds is when the OCP applies to prevent juxtaposed [+syll] vowels of identical quality 
occurring tautosyllabically as a result of word formation processes. Under these 
circumstances it is always the case that the vowels are associated with different tones, the 
most common sequences in the corpus being ILow-Mid/. Consequently when the 
syllabification represented by (i) does occur, it serves to prevent two tones being associated 
with just one nucleus, thereby creating a contour tone out of two level tones, and it also 
prevents the formation of a long vowel. This is interpreted as a constraint imposed by the 
OCP under a specific set of conditions, examples of which are presented in detail in §2.S.3 .  

Option (ii): complex nucleus with unit diphthong 

The second alternative assumes that two vowels occurring in the nucleus form unit 
diphthongs. Substitution tests ultimately demonstrate this to be empirically falsifiable. To 
draw an analogy, whereas neither the initial stop nor the strident release of the affricate Itsl 
can be substituted for any other consonant in the phoneme inventory of WM, thus proving 
that Itsl is a unit phoneme consisting of two components associated with one terminal node 
(CI) in the syllable, the same cannot be said of tautosyllabic vowel sequences. The lack of 
syntagmatic cohesion of complex nuclei in WM is demonstrated by the attested vowel 
sequences of Table 2.2 above, and by the following substitution possibilities. Starting with 
the word lai?1 'blood' ,  the second element can be exchanged for a high central rounded 
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vowel to produce I {Hl? I 'rat ', and with the addition of an onset, the second element can be 
substituted for yet another vowel to form I h a u?1  'yes' .  A similar result obtains for 
substitution tests involving the first vowel of a sequence. Ignoring the irrelevant differences 
in the onset, the first vowel of Itshaukl 'wash.PAST' may be substituted for a low central 
vowel to form ItJhaukl 'keep.PAsT'. Thus option (ii) lacks appeal essentially on empirical 
grounds, but also because this approach necessarily entails an unjustifiable increase in the 
size of the phoneme inventory at the expense of economy of description. 

Option (iii): simple nucleus and complex coda 

The third option assumes a branching coda rather than a branching rhyme and treats the 
non-syllabic element as a glide. The fundamental problem with this approach is that one is 
forced to accept the fact that Glide-Consonant sequences can occur in the coda, as in 
Itsh{Jwk/,  but not in the onset. With the exception of the typologically rare Australian 
languages, which generally allow the maximum coda to be more complex than the maximum 
onset (Evans 1 99 5 :742), languages of the world show a tendency to place greater 
phonotactic restrictions on complex coda formation than on complex onset formation, 
particularly in those languages that have contrastive tone or register. Although this is not 
recognised as a cross-linguistic universal of syllable formation in a survey by Greenberg 
( 1 978), the implication is nevertheless convincingly demonstrated in a number of related and 
unrelated languages of the South-East Asian region for which descriptions of the syllable are 
available; for example, Thai (Henderson 1 95 1 ), Cambodian (Henderson 1 952), Khasi (Rabel 
1 96 1 )  and Burmese (Okell 1 969). All of these languages allow sequences of either 
Consonant-Glide or Consonant-Consonant in the onset, yet none allows any sequences 
whatsoever to occupy the coda. The point of this observation is that if the WM syllable 
template prohibits Consonant-Glide sequences in the onset, then it is even more unlikely that 
it would allow mirror-image Glide-Consonant sequences to occur in the coda. 

Option (iv): complex nucleus with vowel sequence 

The last option treats two tautosyllabic vowels as a sequence consisting of syllabic and 
non-syllabic vocalic segments immediately dominated by the nucleus node. The preference 
for option (iv) is justified by the following considerations. Firstly, a branching nucleus is 
consistent with phonotactic constraints on sequences of vowel segments and coda formation; 
it is also consistent with substitution tests involving constituents immediately dominated by 
the nucleus. Secondly, it does not result in an increase in the size of the vowel phoneme 
inventory, and so offers the greatest economy of description. Thirdly, the durations of 
rhymes with tautosyllabic vowel sequences are comparable to that of rhymes with single 
vowels. And lastly, option (iv) is consistent with resyllabification processes, a discussion of 
which is presented in the next section. 

Having reviewed the recent literature, I cannot find any convincing arguments to support 
the assumption that an analysis positing a branching coda is preferable to one positing a 
branching nucleus. Goldsmith ( 1 990: 1 09) appears to be the only one who explicitly insists on 
treating the nucleus as a single obligatory position, although perhaps the main motivation for 
his claim is that it is consistent with CV Phonology and the Autosegmental paradigm, rather 
than being unassailably based on well-founded language universals. In contrast to 
Goldsmith, it appears that a good number of phonologists automatically assume a branching 
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nucleus (for example, Cairns & Feinstein ( 1 982); Lapointe & Feinstein ( 1 982); Selkirk 
( 1 9 82); Anderson ( 1 9 84), and Durand ( 1 990)), although none actually says why. 

In any event, this book is not the appropriate forum in which to attempt to resolve issues 
pertaining to the universal characteristics of metrical syllable structure. My investigation of 
different avenues of analysis of the WM syllable suggests that complex codas are less well 
motivated for this particular language, and that greater ease of description is therefore 
afforded by the theoretical assumption of branching nuclei. 

2.4 Co-occurrence restrictions in the rhyme 

Particularly tight syntagmatic constraints hold between the immediate constituents of the 
rhyme. Whereas there are no restrictions on allowable C2 segments after simple nuclei other 
than those specified in the phonotactic statement of (2. 1 ), Table 2.3 below demonstrates the 
extremely limited number of consonants that may fill the C2 slot if the V 2 slot is filled by an 
offglide. Attested phonological vowel sequences are tabled in the left column, permitted � 
consonants are tabled in the top row and ticks at coordinates indicate attested rhymes. Only 
some complex nuclei with /u, a/ occurring as the offglide element permit a syllable-final stop, 
and even greater restrictions apply to the offglides of complex nuclei that permit a syllable
final nasal. Phonotactic restrictions on the formation of the maximally specified rhyme can 
be captured by the generalisation that the only allowable coda is a velar consonant. 

Table 2.3: V I V 2� syntagmatic constraints in Waromung Mongsen 

m n I) p t k J 

a l  
aH 
a u ../ ../ 
I U  

i a  ../ ../ 
au ../ 

2.5 Syllable merger and resyllabification processes 

In §2.2 it was mentioned that the OCP imposes a collocation constraint on two [+syll] 
segments occurring tautosyllabically. The juxtaposition of syllabic vowel segments typically 
results from morpheme concatenations involving verb stems and tense/aspect/modality 
affixes; these trigger two types of processes, namely diphthongisation and vowel deletion, 
depending upon the vowel segments involved and the type of affix. I should add a caveat 
that the analysis of merger and resyllabification is based on a very small amount of elicited 
data in the form of verb paradigms collected from a single native speaker (CL). The analysis 
would no doubt benefit from additional data collected from a range of native speakers so that 
the rigour of the generalisations can be assessed. 
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Diphthongisation and vowel deletion can be best accounted for using the Autosegmental 
and Metrical paradigm (Goldsmith 1 976 ,  1 990). This abandons the concept of a 
unidimensional, linear arrangement of segments (as originally proposed in Generative 
Phonology, which did not acknowledge the syllable) in favour of a multidimensional structure 
of autonomous tiers. Segments and autosegments such as tones are linked by association 
lines to positions in the skeletal tier, with the latter providing the framework for the internal 
structure of the syllable. For a segment to be phonetically realised, it must be linked by an 
association line to a position in the skeletal tier. Figure 2.3 below presents a schematic 
representation of the syllable demonstrating the skeletal (or CV) tier, the tonal tier and the 
segmental tier linked by association lines intersecting at the skeletal core. This is often 
likened to the spine of a spiral notebook, a metaphor acknowledged by Goldsmith 
( 1 990:28 1 )  as being first proposed by Halle. Symbols on the segmental tier stand for the 
feature matrices of their respective segments. If desired, the metrical structure of the syllable 
could be incorporated on an additional plane. 

L 
/ 

t J a 

Figure 2.3: Autosegmental 'spiral notebook' representation 
of the features of the word ItJapl 'weep.PAST' 

Autosegmental phonology can also be used to account for the affricates of WM. 
Affricates can be decomposed into a sequence of a stop onset followed by a friction
generating release associated with one position on the skeletal tier. Because the features of 
both components are associated with just one skeletal position, they are analysed as 
constituting unit phonemes, viz. Its/, Itsh/, ItJ/ and Itfh/ . To take this one step further, an 
aspirated affricate might additionally be decomposed into supralaryngeal gestures located on 
the segmental tier and the laryngeal feature of aspiration located on an autonomous tier, with 
all feature values linked by association lines to one skeletal position that functions as a single 
segment. 

Returning to the previous discussion, processes resulting from syllable mergers can be 
considered to be dissimilation strategies employed by WM to avoid violations of the OCP. 
This is achieved either through the de-linking of a syllabic segment and its reassociation to a 
neighbouring syllable, or through the outright deletion of a segment violating the OCP. Some 
of these processes interact with the particular tone a syllable bears. Examples of both 
processes are presented below. 
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2.5. 1 Diphthongisation 

Diphthongisation is only found to occur with morpheme strings involving suffixes. If the 
juxtaposed vowels constitute one of the sequences identified in Table 2.2, then the second 
vowel of the sequence loses its syllabic status and forms the non-syllabic offglide component 
of a phonetic diphthong. Some examples are /Ja/ 'come' + IOkul  ANT � [ JaIJ33ku l l ] 
'come-ANT', and IS81 'die' + IfJI IRR � [S8tj33] 'die-IRR' .  The process of diphthongisation is 
represented schematically as follows in (2.2). To simplify the representation, the internal 
constituency of the syllable as exemplified by Figure 2 . 1  is omitted. 

(2.2) 
L M L L M L 

t / � � l  
cr + cr cr cr cr cr 

� � � ' " , j:  � 
C V V C V C V V C V 

J a u k u J a u k u 

Resyllabif ication � 

In (2.2) above, the following resyllabification rules apply: 

• The OCP deprives the second syllable of its syllabic status and the now [-syll] 
vowel segment of that syllable is associated with the initial syllable to form the 
offglide of a phonetic diphthong. 

• The /Lowl tone is de-linked from the initial syllable. 
• The !Midi tone of the second syllable spreads leftward and docks onto the initial 

syllable. 

Despite the superficial similarity of the level tones of WM to the level tones of many 
African languages, some major differences exist. Firstly, Hyman and Schuh ( 1 974:88-90) 

report that tones are much more likely to extend to the right than to the left in African 
languages, the motivation being phonetic assimilation. In WM, however, tones tend to 
spread to the left. Judging from the examples in the above-mentioned article, another 
characteristic of African languages is the widespread occurrence of contour tones developing 
out of the extension of a level tone to a syllable bearing a tone of a different pitch level, for 
example IHI + ILl � IH-Ll. This type of tonal coalescence is unknown in WM word 
formation processes. If two underlying tones are juxtaposed as a result of morpheme 
concatenation and diphthongisation, then one of the tones will always undergo de-linking 
from its syllable. 

2.5.2 Vowel deletion involving suffixes 

Vowel deletion prevents VYi sequences (that is, identical vowels) occurring sub
syllabically and affects all vowels except for I ii  (no suffixes with an initial high front vowel 
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were encountered in the corpus) and IBI . Verbal suffixes in which IBI occurs as the first 
linear segment are subject to an allomorphic realisation when occurring before a [+round] 
segment. A discussion of this is presented in §3 .8 .  

If a VYi sequence forms across a morpheme boundary as a result of morpheme 
concatenation, then the second vowel of the sequence is deleted and any remnant constituents 
on the segmental tier reassociate with the initial syllable to form a new syllable. Some 
examples are IJat 'come' + l-aol IMPER ---7 [ Jarj3 ] 'come-IMPER, and IsM 'say' + I-aitaul 
PROG � [sai33ta�33] 'say-PROG'. Vowel deletion is represented as follows: 

(2 . 3) 
L M L M 

* � � � 
- � �

I 
(J' + (J' (J' (J' 

� � � - - - - , � -
C V V C C V V - C  

t 
J a a I] J a a I] 

Resyllab if icat ion ---7 

In (2.3) above, the juxtaposition of identical [+syll] segments across a morpheme 
boundary triggers the following resyllabification processes: 

• The [+syll] vowel of the second syllable is deleted due to the OCP applying at the 
segmental level, thus depriving the second syllable of its syllabic status: Vi � 0 I Vi _ 

• The !Midi tone of the second syllable spreads leftward and docks onto the initial 
syllable. 

• The fLowl tone is de-linked from the initial syllable. 
• The remnant coda of the second syllable is reassociated to the initial syllable. 

Since the vowels of a sequence are identical in quality, it is difficult to claim with any 
certainty which vowel of the sequence is deleted. However we might determine this by 
analogy to the previously described process of diphthongisation. Recall that the second 
vowel of the sequence loses its syllabic status as a result of syllable merger in (2.2). Because 
of this, it is assumed that the second vowel of the underlying sequence is similarly affected in 
the process of vowel deletion demonstrated by (2.3), but in the latter case the juxtaposition of 
identical vowels across a morpheme boundary results not just in the loss of syllabicity of one 
of the segments, but also the complete dissociation of the affected vowel from its skeletal 
position. Segments not linked to the skeletal tier by an association line are consequently not 
realised. 

Alternatively, it might also be argued that the second syllable retains its syllabicity and it is 
instead the first syllable that loses its vowel. Under such circumstances we would have to 
assume that the remnant onset of the first syllable associates with the second syllable, and 
thus there is no requirement for tone spreading. 

A consequence of using an autosegmental representation is that one is forced to make a 
choice between these alternatives. Although there is no compelling evidence to claim 
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convincingly that either of these are necessarily correct interpretations of vowel deletion and 
merger processes, in (2.2) we can directly observe that both the !Mid! tone and the vowel of 
the second syllable associate in a leftward direction to the neighbouring syllable, which also 
happens to be the root. Because languages tend to do things symmetrically, the same 
direction of association is assumed to occur in vowel deletion involving suffixes. This is only 
possible if the second vowel of the underlying sequence is assumed to be deleted. 

From the limited data at hand, it appears that tone sandhi changes operating across 
morpheme boundaries in word formation processes are motivated by the underlying tone 
carried by the suffix, and not by the tone of the stem-final syllable with which it is 
concatenated. Most suffixes in WM carry a mid tone; this spreads leftward and associates 
with the final syllable of a juxtaposed verb stem regardless of that syllable's underlying tone; 
for example, a high, mid or a low tone on the final syllable of a verb stem is always realised 
as a mid tone before the mid tones of the anterior marker I-Oku/, the reciprocal/collective 
marker I-tap/, the imperative marker 1-801 and the perfective marker l-tJOk/,  suggesting 
that this tonal environment results in a neutralisation. An analysis of tone sandhi involving 
other suffixes awaits additional data. 

2.5.3 Vowel deletion involving prefixes 

Vowel deletion involving prefixes is discussed separately because prefixation can produce 
different results to suffixation where vowel sequences formed across syllable boundaries are 
concerned. 

Two of the three verbal prefixes found in WM are the negative Ima-I and the prohibitive 
Ita-I, both of which have a schwa nucleus and bear a /Low/ tone. Some examples of these 
prefixes marking verbs are /ma-li- I a /  'NEG-stay-NEG.PAST' and Ita-tu?1 'PROH-dig' .  If a 
sequence of vowels involving the schwa of one of these prefixes forms across a morpheme 
boundary, then vowel deletion will always occur if (a) the tone of the prefix and the tone of 
the syllable to which it is affixed are identical, and (b) the initial vowel of the 
root to which the prefix adjoins is also a schwa. As it is impossible to determine which vowel 
of the sequence is deleted, a rule accounting for vowel deletion must be written in the 
transformational format of Structural Description (S.D.), Structural Index (S.L), and 
Structural Change (S.C), as proposed by Kenstowicz and Kisseberth ( 1 979:370-377). To 
illustrate, word formation processes involving the verb root /amat! 'hold' and the prohibitive 
and negative prefixes can be represented in this format as follows: 

(2.4) Ita- + amatl ---7 [ ta l l .mae3] 'PROH-hold' 

t a + a m a t 

S.D. C V V C V C 

S.L 1 2 2 3 4 5 

S.c. 1 2 3 4 5 
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Ima- + amat + -lilI � [ma l l .mae3. la l l ] 'NEG-hold-NEG.PAST' 

m a + a m a t a 

S.D. c V v c v c c V 
S.1. 1 2 2 3 4 5 6 7 
s.c. 1 2 3 4 5 6 7 

If (a) does not hold but (b) does, then vowel deletion does not take place and the vowels of 
the prefix and the initial syllable of the verb root form syllabic peaks of their own syllables. 
In other words, the two syllables are uttered independently with a very brief hiatus and 
consequently each retains its original tone. From the limited data at hand, it appears that the 
tonal mismatch blocks the process of vowel deletion: 

(2.5) Ita- + aJI 
Ima- + antfOk + -lilI 

[ta 1 1 .ai3] 
[ma l l .an33.tfuk33. la l l ] 

'PROH-sew' 
'NEG-discard-NEG.PAST 

If neither (a) nor (b) holds, then vowel deletion does not take place. A verb root-initial 
[+high] vowel will cause an assimilation of the schwa of the prefix, but the two syllables 
involved maintain their syllabic independence and retain their separate tones: 

(2.6) Ita- + ipil � [t j l l . j33 .p j33] 'PRoH-sleep' 
Ima- + ipi + - lilI � [mj l l . j33 .pj33. la 1 1 ] 'NEG-sleep-NEG.PAST' 

Ita- + Okjal � [tu l l . uk33.ja3] 'PROH-swell' 
Ima- + Okja + - lilI � [mu l l .uk33.ja33. la l l ] 'NEG-swell-NEG.PAST' 

The assimilation process observed in the examples of (2.6) can be captured by the 
following representation: 

(2.7) 

aT �T 
I I 
V V 
*- - - - J 
a [+high] 

Assimilation does not apply to verb roots with an initial low vowel /a/, depending upon 
one's approach to the analysis. In (2.8) below, neither (a) nor (b) holds; however this results 
in vowel deletion instead of assimilation of the schwa to the low vowel /a/ and the 
maintenance of its syllabic independence. An autosegmental analysis might therefore posit 
the following series of steps in word formation: 

• The schwa of the prefix is deleted. 
• The fLow/ tone of the prefix spreads rightward to the root-initial syllable. 
• The /Midi tone is de-linked from the root-initial syllable. 
• The remnant onset of the prefix now becomes the onset of the adjacent root-initial 

syllable. 
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(2.8) Ita- + atsa/ 
Ima- + atsa + -1M --7 [ma l l .tsa33. la l l ]  

'PROH-Iook' 

'NEG-Iook-NEG.PAST' 

Alternatively, we could presume that an assimilation of the prefix 's schwa does occur, but 
it is then subject to the OCP constraint and is subsequently deleted, in which case the steps 
involved in word formation listed above would be preceded by the following assimilation 
rule: 

(2 .9) 
L M 
I I 
V V 
f " " J 
a a 

This would then be followed by the deletion rule applying to a instead of to a to derive the 

output. Regardless of the means taken to achieve this end, the output demonstrates that a 
constraint applies to prohibit the realisation of V V  sequences in word formation when the 
second vowel of the sequence is [+low] .  

Note that resyllabification involving prefixes operates phonologically in the opposite 
direction to that presumed for diphthongisation involving suffixes. This suggests that what 
both processes have in common is for the operations at both the segmental and 
suprasegmental levels to take place in a direction towards the root. 

Tone sandhi operating across morpheme boundaries appears to occur less frequently with 
these two verbal prefixes than with the verbal suffixes. The only change observed in the 
tones of the prohibitive mood marker Ita-I and the negative marker Ima-I occurs with the 
juxtaposition of an underlying high tone on a verb root. When the prohibitive or negative 
prefix is attached to a verb root with an underlying high tone, the output is a mid tone on both 
prefix and root, and if the root is disyllabic, then a perseverative tone sandhi effect is 
observed to extend across the prosodic domain of both syllables: 

L H M 

I + I --7 � 
V V V V 

(2. 1 0) Ita- + tS8uki --7 [ta33 . tsauk33] 'PROH-wash' 

(2 . 1 1 )  Ita- + flthU? I --7 [ta33 . thU?33] 'PROH-vomit' 

The third verbal prefix of WM is the admonitive mood marker lasa?-I, which is used to 
express a partially prohibitive meaning equivalent to 'don't VERB too much' .  I t  has 
underlying mid and high tones respectively on its two syllables, with the high tone of the final 
syllable triggering some interesting tone sandhi changes in a juxtaposed root-initial syllable. 
If the initial syllable of a verb root is underlyingly low, then it is displaced by the rightward
spreading high tone of the admonitive prefix : 
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H L H L 

I + I r - - - -::F 
v v v V 

(2. 1 2) /as87- + nak/ � [a33 .sa55 .nak55] 'ADM-scratch' 

But an underlying mid tone on the initial syllable of a verb root is unaffected by the high 
tone of the admonitive prefix : 

H M H M 

I + I I I 
V V V V 

(2. 1 3) /asa7-+ tan/ � [a33 .sa55.tan33] 'ADM-sing' 

However, if the initial syllable of a verb root has an underlying high tone, then it is 
realised as a mid tone in the environment of the high tone of the admonitive marker. This 
tone sandhi change also appears to have a perseverative effect on the second syllable of a 
disyllabic root: 

H H H M 

I + I I 
r - - - - _ 

V V V V (V) 

(2. 1 4) /as87-+ tsauk/ � [a33 .sa55. tseuk33] 'ADM-wash' 

(2. 1 5) /asa7-+ mMJhap/ � [a33 .sa55 .ma33. tJhap33] 'ADM-suck' 

(2. 1 6) /as87- + arhU7/ � [a33 .sa55 .a33. thu733] 'ADM-vomit' 

The nature of tone sandhi in WM and perhaps in other KCN languages is of sufficient 
complexity and interest to warrant a comprehensive investigation as a separate subject of 
research, but it will not be pursued to any deeper level in this book. 

2.6 Nominal prefixes in polysyllabic words 

In a selection of 200 WM lexical items based on the Swadesh word list, 2 1  % of the 
corpus comprised monosyllabic words, 62% comprised disyllabic words and 1 7% comprised 
trisyllabic words. In addition to those disyllables that are formed from monosyllabic roots -
for example /pal)-kap/ 'lip' ,  a compound noun derived from the bound nominal roots of 
/ta-pal)/ 'NPF-mouth' and /ta-ka p/ 'NPF-skin' - a large number of disyllabic words 
conform to a (C)V.CV(C) pattern, the first syllable of which is a prefix . The latter two 
examples are representative of that phonotactic pattern. 
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The most commonly occurring nominal prefix is composed of a dental stop and a schwa, 
viz. Ita-I, which also derives verbal nouns and adjectives in Ao; Wolfenden ( 1 929: 1 3 3) 
traces this via Sikkim Tibetan te 'that' to an Old Tibetan demonstrative de. Another nominal 
prefix consisting solely of the vowel la-I is found to occur on bound noun stems, as in 
la-sa?! 'NPF-meat' and la-Oa?1 'NPF-fish' .  In contrast to Ita-I, this prefix is not involved in 
derivational processes of word formation and does not express any semantic content. It is 
restricted to occurring on bound monosyllabic nominal roots where it forms disyllabic words. 

The vowel of the Ita-/ prefix is often 'coloured' by the vowel(s) of the root, such as in the 
word Ita-kOIOkl 'NPF-brain' ,  sometimes realised phonetically as [tu33ku33Iuk33] ,  although the 
bulk of examples demonstrate that this is not a consistent enough phenomenon to justify it 
being recognised as vowel harmony at the phonological level of description. Being a schwa, 
it is inherently unstable and regularly assimilates in height and place to a following semi
vowel, for example [ti 33j io33] ,  derived from Ita-I plus the lexical root Ijlol 'root' .  Examples in 
the corpus suggest that it undergoes deletion when occurring in juxtaposition with a low 
vowel as a result of affixation, such as in [ta33 JU33] ,  derived from Ita-I plus the intransitive 
verb root laJOI 'good'. 

The prefix Ita-I is most frequently found as the initial syllable of body part and kinship 
terms, for example Ita-pO kl 'NPF-belly' ,  Ita-khat! 'NPF-hand' and Ita-nOI 'NPF-younger 
sibling', and it can be replaced by a possessive pronominal prefix to signal possession, as in 
Ika-nOI ' l SG.POss.younger sibling' .  The existence of the above-mentioned nominal prefix 
la-I on noun roots can similarly be demonstrated by the attempted prefixation of possessive 
pronominal morphemes or by the formation of nominal compounds, as in la-ukl 'NPF-pig' + 
la-sa?1 'NPF-meat' -) la-uk-sa?1 'pork ' (NPF-pig-meat), or la-Oa?1 'NPF-fish' + Ita-kapl 
'NPF-skin' -) loa-kapi 'fish scale' .  Compound noun formation minimally results in the 
deletion of a nominal prefix from the head of the compound and is often accompanied by 
tone sandhi changes, depending upon the tonal environments created by compounding. 

The majority of nouns and derived nominals in WM are observed to be disyllabic, often 
consisting of a prefix plus a root. An iambic pattern of disyllable was originally recognised 
in Mon-Khmer and in Thai loan words of Mon-Khmer provenance by Henderson ( 1 95 1 )  and 
a similar pattern has since been reported in the disyllabic words of a number of Tibeto
Burman languages spoken in neighbouring regions; for example, in Tiddim Chin (Henderson 
1 965), in Lahu, but limited to loan words of Tai or Burmese origin (Matisoff 1 973), and in 
Burmese (Bradley 1 980). The gradual and non-systematic development of bimorphemic 
compounds with unstressed, tonally undifferentiated initial syllables in Burmese leads 
Bradley ( 1 980) to conclude that this pattern has resulted from phonological convergence with 
Mon. 

A prefixal syllable is found in many Tibeto-Burman languages, particularly those of 
north-eastern India and adjacent areas to the east; Marrison (Vol. I ,  1 967 :  1 1  0) alone 
provides a list of 3 1  languages with examples of their nominal prefixes. Such widespread 
attestation suggests that a shared genetic source might explain this apparent ubiquity. Yet in 
spite of this syllable type being recognised in so many Tibeto-Burman languages of the 
region, in discussing the syllable structure of Jinghpaw (Kachin) Matisoff ( 1 989:  1 64-1 65) 
proposes that they have no plausible etymology and are therefore likely to be a relatively 
recent development in that language. Given the pivotal position accorded to Kachin in the 
classification of Tibeto-Burman languages by Benedict ( 1 972), this would suggest a similarly 
recent development of the prefixal syllable in other Tibeto-Burman languages. This is not the 
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case for the reduced pre-syllables of Austro-Asiatic and Mon-Khmer, however, for which 
Matisoff suggests a venerable antiquity. Regardless of the origin of this phonotactic pattern, 
he proposes that thousands of words in South-East Asian languages are neither monosyllabic 
nor disyllabic, but are what he refers to as 'sesquisyllabic' ;  that is, one-and-a-half syllables 
long. Authors surveyed are in general agreement that the initial syllable of these disyllabic 
words is typically unstressed in relation to the following syllable; it carries fewer tonal 
contrasts than stressed syllables or is not tonally differentiated by contrastive pitch; it is never 
closed by a consonant; and it has a short vowel with limited oppositions in quality. 

Morse ( 1 963 :33 ;  26fn.) makes the observation that many daughter languages of the 
Naga, Bodo-Naga, Kuki-Chin, Kachin and some Burmic branches of Tibeto-Burman 
demonstrate verbal prefixes of Proto-Tibetan provenance. These prefixes are formed in the 
Kachinic language Rawang by the insertion of an anaptyptic schwa between two initial 
consonants, thus creating disyllabic words with the phonotactic structure of C8C(C)V. The 
tones of such syllables are non-contrastive, since they are determined by the tone of the 
following nuclear syllable (Morse 1 963 : 1 8). The occurrence of disyllabic words in WM 
having a similar phonotactic pattern to that reported in related languages raises the question 
of whether the syllable canon posited at (2. 1 )  provides an adequate account of all the 
phonotactic manifestations of possible words in the language, or whether an additional 
pattern should be recognised. 

Firstly, the observation that these prefixes are not limited to disyllabic words in WM (for 
example, Ita-makOkl 'NPF-knee' and Ita-maJaml 'NPF-red') refutes any presumed necessity 
of recognising a specific sesquisyllabic pattern to supplement the phonotactic statement of 
(2. 1 ). Nevertheless, the nominal prefixes that occur in these words deserve careful 
examination to determine their phonological and supra segmental status. 

Acoustic measurements reveal that the prefixes Its-1 and I a-I have average rhyme 
durations comparable to polysyllabic words with initial CV syllables that do not constitute 
morphological prefixes (for example, Iwaja 7 I 'bird'), so there is no justification for 
recognising a separate phonotactic class of disyllabic word on the basis of rhyme duration 
values (cf. those listed in the tables of Appendix A). Furthermore, in contrast to the above
mentioned Tibeto-Burman languages in which the initial syllables of disyllabic words are 
described as being unstressed, the WM prefixes cannot be differentiated in a non-arbitrary 
manner from other initial syllables in polysyllabic words on the basis of any of the perceptual 
cues by which stress is normally recognised, be it duration, intensity, higher pitch or loudness, 
simply because stress is not a phonologically salient feature of WM. 

There is the possibility of analysing the pitch of a nominal prefix as non-contrastive, as 
Morse ( 1 963) does in his treatment of Rawang. Admittedly, the pitch of the nominal prefix 
in WM is nearly always identical to the pitch of its root in the data of one native speaker. 
This suggests that for this particular speaker, it is the word and not the syllable that should be 
analysed as the domain of tone for this type of disyllabic word. Unfortunately the existence 
of a number of counter-examples, such as the IHigh-Lowl tones of Its- 181)1 'NPF-long' and 
la-lu i  'NPF-field' makes this suggestion less appealing. These examples are taken from the 
corpus of CL, whose word list in Appendix B demonstrates the greatest harmony in pitch 
level between the nominal prefix and the root of polysyllabic words. Many more counter
examples can be found in MA's somewhat aberrant corpus (also listed in Appendix B), so it 
remains to be determined how the deviating tone on the prefix of words such as 'long' ,  
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'field', and on all the other counter-examples in the corpus is assigned, if tone is not part of 
the underlying lexical specification of the nominal prefix.  

We may speculate that the creation of at least one of the prefixes originates historically 
from an anaptyptic vowel inserted to avoid a complex onset in Ao, in which case it is 
reasonable to assume that originally it was tonally undifferentiated. It also seems entirely 
plausible than an erstwhile tonally undifferentiated syllable might gradually develop 
contrastive pitch in a tonal language, just as the words of non-tonal languages borrowed by 
tonal languages such as Thai are inevitably assigned pitch value. However, if we are 
prepared to overlook the counter-examples, then it would be expedient to assume that the 
nominal prefix is neutral with regard to underlying tonal specification, and that its tone is 
assigned post-lexically by the initial syllable of the root in the process of word formation. 

A conclusive analysis of the status of tone on nominal prefixes is not determinable at this 
stage and requires further investigation. For the present, surface output tones are marked on 
the nominal prefixes of polysyllabic words. 

2.7 The prosodic glottal stop 

A glottal stop frequently occurs in WM and demonstrates a number of peculiarities that 
sets it apart from the consonantal segments. It has a relatively high frequency of occurrence 
compared to the oral stops, yet is restricted to occurring as the final element of a word. In a 
sample of 200 words based on the Swadesh word list and comprising a lexical root ± a 
nominal prefix, 1 4% had a final glottal stop, whereas only 7% had a final velar stop, 4% had 
a final dental stop and 5% had a final bilabial stop. 

The realisation of the glottal stop is non-predictable and it contrasts with other phonemes 
and with zero (0). In a classical phonemic analysis it could therefore be identified as a 
segmental phoneme on the basis of its contrastive function. An alternative available in some 
South-East Asian tonal languages is to treat the glottal stop as one of the exponents of a 
particular tone, as Okell ( 1 969) does in his description of Burmese. However this is not an 
option in WM because the glottal stop occurs with all three tonemes, as the following set of 
minimal and sub-minimal pairs demonstrate: 

(2. 1 7) Ijakl 'beat.PAsT' 
Ija71 'hear.PAST' 

(a-mil 'NPF-spear' 
la-mi71 'NPF-person' 

ItaJI 'intestines' 
ItaJ71 'height' 

In addition to being constrained to occurring word-finally, the glottal stop is the only 
consonant that can occur after a rhotic in the coda, as demonstrated by the last example of 
(2. 1 7). Were it to be treated as a segmental phoneme, we would need to acknowledge 
another optional coda consonant (C3 = 171) and revise the phonotactic statement provided at 
(2. 1 )  above as follows: 

(2. 1 8) 
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Furthermore, i t  would be necessary to stipulate that if  both the C2 and C3 positions are 
filled, then � can only be a rhotic. The additional complexities entailed in accounting for the 
phonotactic distribution of the glottal stop suggest that despite its contrastive function 
demonstrated in the examples of (2. 1 7), a phonemic analysis identifying it solely as a 
segmental phoneme fails to fully explain its phonological function. 

This becomes even more apparent when its behaviour under suffixation is also taken into 
account. A substantial number of lexical verb roots have an underlying final glottal stop. In 
contrast to the oral stop phonemes, the glottal stop of these verb roots is consistently deleted 
from its root-final position if modified by suffixing morphology. Deletion of the glottal stop 
in the environment of a morpheme boundary is demonstrated by the following examples: 

(2. 1 9) lou? I 'bite' + 

/ja? I 'hear' + 
Itsha?1 'pull' + 

l-aOI IMPER 

I-Okul ANT 

l-u-lfu?1 IRR-MOD 

IOOaOI 
Ijaukul 
ItshaHliu? I 

A glottal stop also occurs as the final element of some tense/aspect/modality morphemes, 
but if morpheme concatenation results in the glottal stop of a grammatical morpheme 
occurring word-internally, then it will similarly undergo the same process of word-internal 
deletion as the glottal stop of verb roots. This is demonstrated by the deletion of the glottal 
stop from the causative suffix I -u? I in the example of (2.20) below when it occurs in a 
word-internal position, versus its realisation when it occurs word-finally. Note that in 
addition to the deletion of the glottal stop, it appears that the vowel of the causative suffix is 
unrounded and fronted in the environment of a back rounded voweL A discussion of this will 
be taken up in §3 .8  of the following chapter. 

(2.20) ItSa?1 'eat' + l�u?-ukOI CAUS-ANT -7 
ItSa?1 'eat' + l-u?1 CAUS 

ItSaiOkul 
ItSaH?1 

Trubetzkoy ( 1 977 :24 1 -246, first published 1 939) posited the notion of Grenzsignale 
[boundary signals] that serve a delimitative function in a language and occur at the 
boundaries of units of meaning, such as morphemes. The glottal stop appears to perform a 
similar function in delimiting words in WM when it is realised, somewhat analogously to the 
word-final unreleased stops of many tonal languages of South-East Asia. From an 
articulatory point of view nothing could be more indicative of a boundary than the complete 
cessation of phonation that results from glottal closure, particularly given the glottal stop's 
consistently word-final distribution. It may therefore be tempting to think of the restricted 
position of occurrence as being teleologically motivated, or at least as embodying some 
degree of iconicity. 

The phonological status of the glottal stop in WM appears to be somewhat ambiguous 
because of its dual functions. In some respects its unique distributional characteristics 
suggest that it does not have the same status as the oral stop segmental phonemes, yet in a 
phonemic analysis it clearly demonstrates a contrastive function. On the other hand, no other 
consonant phonemes are deleted word-internally or are restricted to occurring word-finally, 
so an adequate analysis must therefore be able to account for both its contrastive distribution 
and its word boundary marking function. 

An alternative approach to the phonemic analysis is to recognise the glottal stop as a 
prosodic element or autosegment (depending upon the terminology of one's phonological 
theory) instead of treating it solely as a segmental phoneme. A prosodic analysis is not 
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necessarily incompatible with the glottal stop potentially demonstrating a simultaneous 
contrastive function when it is realised in the word-final position. Indeed, the fact that it 
would be analysed as a segmental phoneme in a classical phonemic analysis is merely 
contingent upon this word-final distribution, although the evidence presented above suggests 
that the phonemic approach falls short of accounting for the glottal stop's other peculiarities 
vis-a-vis the oral stop phonemes, particularly its word-internal deletion. Furthermore, a 
prosodic analysis is not only able to account for the glottal stop's boundary marking function 
(thereby providing the rationale for word-internal deletion), but also recognises that its 
contrastive distribution with zero (0) and the oral stop phonemes is simply an associated but 
nevertheless ancillary consequence. In the prosodic analysis suggested here, the boundary 
marking function is taken as prior and the contrastive function is viewed as a corollary of the 
word-final realisation. 

The glottal stop in WM shares some similarities with the glottal stop segment that occurs 
in some Australian languages of Arnhem Land (cf. Harvey 1 99 1 ). While the specific details 
may differ from language to language, Harvey ( 1 99 1 )  observes that the glottal stop of these 
languages generally demonstrates a contrastive segmental function, has a highly restrictive 
syllable-final distribution, has specific rules of insertion and deletion in reduplicative 
processes, can cross morphological boundaries under suffixation and demonstrates a 
preference for only occurring at reduplication and morpheme boundaries. Harvey proposes 
that the glottal stop is underlyingly the maximally unspecified segment in the phoneme 
inventories of these languages and thus can be distinguished by radical underspecification. 
He also posits that the glottal stop lies on an independent phonological plane to other 
segmental phonemes in some languages, with rule-ordered cyclical syllabification and 
affixation rules accounting for its association with a skeletal position. 

Issues pertaining to esoteric phonological theory are beyond the scope of this description, 
but from the perspective of articulatory phonetic reality, radical underspecification a la 
Harvey is somewhat problematic in WM, and indeed generally. If the glottal stop of WM is 
similarly held to be a completely unspecified segment in terms of articulatory phonetics, then 
it is difficult to account for the glottal fricative Ihl that also occurs in WM, a consonant that 
Ladefoged ( 1 982 :62) describes as 'simply the voiceless counterpart of the following sound' .  
In terms of articulatory effort the glottal fricative is  even less specified than the glottal stop, 
which minimally entails glottal closure. 

The glottal stop of WM presents something of a dilemma for phonological representation 
because of its simultaneous segmental and prosodic/autosegmental functions, and because its 
domain of application is interpretable in different ways, depending upon one's theoretical 
stance. To illustrate, phonemic theory views the role of the glottal stop from the perspective 
of the end product, namely its surface contrastive function and word-final distribution 
(somewhat reminiscent of the simultaneous roles of 'long components' proposed by Harris 
( 1 944 )), whereas the generative model views it from the morphophonemic perspective of its 
behaviour in word formation processes and its underlying morpheme-final distribution. On 
the one hand, it is a property of the word; on the other, an underlying property of the 
morpheme. A choice must therefore be made between describing phonotactics in terms of 
surface forms or in terms of underlying representations, with different representations the 
outcome of each approach. 

We must dispense with any phonemic analysis that would identify the glottal stop purely 
as a segmental phoneme because this is demonstrated to be inadequate in accounting for its 
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distributional and functional characteristics. However there is  also the problem of theoretical 
incompatibility between the underlying morphophonemic representation of the generative 
model, and the morpheme not being recognised as part of the prosodic hierarchy. In order to 
be compatible with the tenets of prosodic phonology, either the syllable or the word must be 
identified as the prosodic domain of the glottal stop, and a deletion rule (formally stated in 
(2.2 1 )  below) might conveniently serve to account for its word-final distribution. 

For the purposes of this description the glottal stop is analysed as a non-predictable word 
prosody that simultaneously functions as a contrastive unit at the segmental tier when it is 
realised word-finally; it is otherwise subject to a deletion rule in the environment of a word
internal syllable boundary. 

(2 .2 1 )  = 0' (0') (7) 
Deletion rule : 7 � 0 /_ (J [ 

Alternatively, we might posit a morphemic tier within the auto segmental framework and 
locate the glottal stop at this level. The domain of the glottal stop could then be posited as 
being the morpheme, which would account for its underlying distribution in both lexical roots 
and affixes, and the deletion rule stated above would account for its absence word-internally. 
Appealing as this approach may be, it is not known how it could be accommodated in a 
statement of phonotactic distribution in a way that is useful to this description; prosody and 
morphology are assumed to constitute independent domains, but the glottal stop of WM 
appears to straddle both. 

2.8 Analysis of syllable-f"tnal stops 

The analysis of C2 syllable-closing consonants in WM can be approached from a number 
of different theoretical directions, of which two will be appraised here. The first we will 
consider is the American structuralist position; this assumes that the unaspirated stop 
phonemes may occur at either syllable margin, but that the aspirated stop phonemes have a 
defective distribution and are restricted to syllable onsets. Aspirated and unaspirated stops 
are therefore only in contrastive distribution in syllable onset position. Inherent in this 
analysis is the notion that an unaspirated stop that occurs syllable-initially is phonemically the 
same segment that occurs syllable-finally. 

An alternative analysis of WM stops can be based upon the Praguean concept of 
neutralisation and the archiphoneme, as expounded principally by Trubetzkoy ( 1 977). This 
would consider the onset a position of relevance and the coda a position of neutralisation, 
because the feature [aspiration], responsible for the privative opposition between pairs of stop 
onsets at the bilabial, dental and velar places of articulation, is neutralised syllable-finally. 

To illustrate by example, in this framework a WM bilabial stop occurring in the syllable
final position of neutralisation would not be analysed as an allophone of either an aspirated 
or an unaspirated bilabial stop phoneme, but rather as the representative of an archiphoneme 
/P/. This is held to be a phonological unit distinct from the member stop phonemes /p/ and 
/ph/ that occur in phonological opposition in the syllable-initial position of relevance. The 
archiphoneme constitutes the lowest common denominator of shared features of the member 
phonemes in a neutralisable opposition. Thus in this case, /P/ is reducible to [-nasal], 
[-continuant], [+anterior] and [-coronal]. 
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In a discussion of neutralisation and the archiphoneme, Lass ( 1 984:49-50) summarises 
four of five types of neutralisation schematically as shown at Figure 2.4 below (his fifth type 
deals with gradual oppositions and is therefore irrelevant to the discussion at hand). Lass' 
four types of neutralisation are: type (i), in which only one member of the neutralised 
opposition appears; type (ii), in which both members of the neutralised opposition appear, but 
are conditioned by particular neutralisation environments; type (iii), in which the segment 
appearing in the position of neutralisation has properties of both members of the opposition, 
plus some of its own; and type (iv), in which either member of the opposition may appear 
non-contrastively in the same position of neutralisation. 

Phonemes a b a b a b a b 

V V V V 
Archiphonemes A A A A 

I /\ I /\ 
In neutralization a a b c a - b 

(env. 1 )  (env. 2) 

(i) (ii) (iii) (IV) 

Figure 2.4: Four types of neutralisation as proposed by Lass ( 1 984:49-50) 

To the sceptical observer viewing the framework of neutralisation and the archiphoneme 
from outside the paradigm, in at least one case it might appear that metaphorically, the 
emperor is wearing no clothes. I refer specifically to Lass' schematised type (i), which he 
suggests is perhaps the commonest of neutralisation types ' . . .  where one member of the 
neutralized opposition appears to the complete exclusion of the other' (Lass 1 984 :49). 
Overlooking the differences in terminology, type (i) does not appear to diverge at all from the 
American structuralist analysis described above, because the so-called representative of the 
archiphoneme in the position of neutralisation is indistinguishable from one of the phonemes 
in the position of relevance. Trubetzkoy is perhaps somewhat misrepresented by Lass here, 
because rather than one member of the neutralised opposition occurring, what is realised is 
the sum of relevant features common to the phonemes in neutralisable opposition, i .e. the 
lowest common denominator, which may or may not necessarily include all the features of 
one of the members of the neutralisable opposition. The distinction is a fine one, but should 
nevertheless be acknowledged. 

If the putative archiphoneme representatives in WM were always realised as voiceless 
unaspirated stops in the position of neutralisation, as represented by type (i) above, then one 
may be led to question the benefit of introducing an additional complexity to the analysis for 
relatively little gain over the more descriptively economical approach of American 
structuralism, which assumes that the unaspirated stop phonemes Ip, t, kl may appear at 
either syllable margin. 

The alternative view is that the theory of neutralisation and the archiphoneme is seen to 
provide a more comprehensive description of the phonotactic distribution of stops than the 
American structuralist approach because it is able to capture generalisations that would 
otherwise be obscured by statements of allophonic realisations. The inevitable disadvantage 
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is that it increases the size of the phoneme inventory by three segments, viz. IP, T, KI. It also 
introduces an added level of complexity to the description at the sacrifice of descriptive 
simplicity and economy. It is questionable that one approach can be claimed to be superior to 
the other, as there are no really compelling arguments either way. This book therefore adopts 
the American structuralist approach, with greater convenience of typing phonemic 
transcriptions being the trivial motivation. 

This concludes the description of the syllable and the phonotactics of WM. In the 
following chapter I describe the segmental phonology, discuss phonation types and 
sociolinguistic variation, and propose an orthography for writing the Mongsen dialect of Ao. 



---------------------------------------------------------

3 Segmental phonology 

3.1 Introduction 

This chapter describes the segmental phonology of WM. It is structured as follows. 
Sections 3 .2-3 .3 describe the consonant phonemes and their allophonic realisations and 
discuss the consonant system typology. Sections 3 .4-3 .5 give a description of the vowel 
phonemes and their allophonic realisations. Approaches to the analysis of phonation 
contrasts are discussed in §3 .6 .  Types of linguistic variation in WM are dealt with in §3 .7 .  
A tentative distinctive features matrix is  suggested in §3 .8 ,  and the chapter concludes with a 
discussion of a practical orthography in §3.9. 

3.2 Consonant phonemes 

There are twenty consonant phonemes in WM. These are listed in Table 3 . 1  according to 
place and manner of articulation. 

Table 3.1 :  Consonant phonemes 

Bilabial Dental Post- Palatall Velar Glottal 
alveolar Pal-alv 

Stop 

una spira ted p t k 
aspirated ph th kh 

Affricate 

unaspirated ts tf 
aspirated tsh tfh 

Fricative 

voiceless s h 
voiced z 

Nasal m n I) 
Approximant 

lateral I 
central W .J J 

The following (sub-)minimal pairs of words demonstrate aspiration contrasts between 
stops occurring word-initially and word-medially at the bilabial, dental and velar places of 
articulation: 
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Ipl versus /ph/ 
Ipa/ 
Iphaoa/ 

Ita-pa7/ 
Ita-pha/ 

It I versus Ithl 
Ita-apl 
/thap/ 

Imatatl 
Ita-thaml 

Ikl versus Ikhl 
Ikapl 
Ikhapl 

Ita-kOol 
Ita-khOol 

[pa33] 
[pha330a33] 

[ta33paT33] 
[ta33pha33] 

[tap33] 
[thap " ] 

[ma33tae3] 
[ta33tham33] 

[kap" ] 
[khap33] 

[ta33ko033] 
[ta33kho033] 

's/he' 
'five' 

'NPF-father' 
'NPF-tooth' 

'NPF-rotten' 
'throw.at.PAST' 

'knoW.PAST' 
'NPF-end' 

'Shoot.PAST' 
'depart.PAST' 

'NPF-dry' 
'NPF-neck' 
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The following sub-minimal pairs of words demonstrate aspiration contrasts for dental and 
palato-alveolar affricates occurring word-initially and word-medially: 

Itsl versus Itshl 
Itsaol [tsao" ]  'bark.PAST' 
ItshaOI [ts :a055] 'punch.PAST' 

Ita-matsai' [ta33ma33tsa33] 'NPF-wet' 
Ita-tshaf [ta33ts :a33] 'NPF-short' 

ItJI versus /tJhl 
ItJapl [tJap"]  'weep.PAST' 
ItJhat/ [tJhat" ] 'rub.PAST' 

latJl! [a33tJj33] 'fall.PAST' 
latJhl/ [a55tJ : j l l ] 'sneeze.PAST' 

The following sub-minimal pairs of words demonstrate phonemic contrasts in place of 
articulation between dental and palato-alveolar affricates occurring word-initially and word
medially: 

Itsl versus ItJI 

Itsa la71 [tsa " 19T" ] 'earthworm' 
/tJalil [tJa" l j l ]  'walk.PAST' 

latsal [a33tsa33] 'look.PAST' 
latJat/ [a33tJ at33] 'squeeze.PAST' 

Itshl versus ItJhl 
Itshakl [ts :ak" ]  'collide.PAST' 
ItJhat/ [tJhat' , ] 'rub.PAST' 
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Ima-tsha-Ia! 
Ima-tJhat-la! 

[ma"ts :a" la " ] 
[maltJhat" la" ] 

'NEG-pull-NEG.PAST' 

'NEG-rub-NEG.PAST' 

The following sub-minimal pairs demonstrate phonemic voicing contrasts between voiced 
and voiceless dental fricatives occurring word-initially and word-medially: 

lsi versus Izl 
Isaol 
Izaol 

Ita-masaol 
Ita-mazaol 

[sa033] 
[zao " ]  

[ta33ma33sa033] 
[ta33ma33za033] 

'fill. PAST 
, 

'coun1.PAST' 

'NPF-white' 
'NPF-claw' ;  'NPF-fingernail ' 

The following sub-minimal pairs demonstrate a phonemic contrast between the dental and 
velar nasals word-initially, word-medially and word-finally: 

Inl versus 101 
InOklaol 
10u?1 

ImanTI 
ItsaoTI 

Ita-sanl 
Isaol 

[nuk33laO I I ] 
[ouT" ] 

[ma33n j33] 
[tsa I I  Oj33] 

[ta33san33] 
[sa033] 

'hundred' 
'bite.PAST' 

'laugh.PAST';  'smile.PAST' 
'sun' 

'NPF-new' 
'fill.PAST' 

The following sub-minimal pairs demonstrate a phonemic contrast between the post
alveolar and lateral approximants word-initially and word-medially: 

I JI versus III 
IJa! 
11M 

Ita-Jaml 
Ita-Iaml 

[ta33 Jam33] 
[ta33Iam33] 

'come.PAST' 
'she' l  

'NPF-middle' 
'NPF-head' ;  'NPF-warm' 

3.3 Allophonic realisations of consonant phonemes 

This section gives a description of the consonant phonemes and their allophonic 
realisations, with examples of the phonemes in words. 

3.3. 1 Stops 

The stop series demonstrates three distinctive places of articulation with aspiration 
contrasts at each place. An instrumental investigation of voice onset time, which is the 

This pronoun is rarely encountered in spoken language, as fpat serves for both masculine and feminine 
third person singular. It was reported to me that the third person feminine pronoun flat is an innovation 
introduced by a bible translator to disambiguate pronominal reference in the Chungli Bible. Its source is 
the suffix I-Iat, a semantic gender marker usually occurring on female names. 
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acoustic correlate of  aspiration, was done on utterance-initial stops. The results are 
presented in §4.2 .  

Syllable-final stops are unreleased before obstruents word-medially but are generally 
released word-finally. Substitution tests confirm that informants also accept unreleased 
stops word-finally, although these are much less frequently encountered in words uttered in 
isolation. An unaspirated bilabial stop Ipl may be realised intervocalically as a voiced 
bilabial stop [b] or as a voiced bilabial fricative [P->] in allegro speech, but analogous 
realisations are not observed for the other unaspirated stops. This is explained by the fact 
that the lips, cheeks and other soft tissue of the oropharyngeal anatomy allow for a 
substantial amount of expansion behind the bilabial obstruction, thereby accommodating 
simultaneous glottal vibration to a perceptually greater extent than that possible for the other 
oral stops. 

Ipl unaspirated bilabial stop. 

�[bl""'[P->] I V_V free variation in allegro speech 
�[p'] I _ lr C [+obstr] 
�[p]-[p'] I _# in free variation 
�[p] 

examples: 

Ipa-tsa kul 
Ita tJha-pa7-nai 
Itapsatl 
Ipaokapi 

[pa55tsa55k033] 
[ta l l tJha l l ba l l na33] 
[tap, l l sae3] 
[pao33kap33] 

Iphl aspirated bilabial stop 

�[ph] 

examples: 

IphaHI 
IOphUOI 
Itshaophaol 

[pha331 i33] 
[ U33phU033] 
[ts : ao55phao55] 

'there' (SPEC-DIST + LOC) 
'because' (thus + dO-NML-INST) 
'kill.PAST' 
'lip' 

'four' 
'dust' 
'float.PAsT' 

The dental stops (as well as other sounds involving dental articulation) might be more 
accurately characterised as being denti-alveolar, because native speakers describe apical or 
laminal contact on the teeth accompanied by laminal contact on the area between the 
alveolar ridge and the point where the upper incisors insert into the gingiva during their 
articulation of these segments. 

It I unaspirated laminal dental stop 

� [f] 
� [t]-[f] 
�[t] 

examples: 

Italaml 
Imatuol 

I _ lr C [+obstr] 
I _# in free variation 

[ta33Iam33] 
[ma33tuo33] 

'warm';  'head' 
'straight.PAST' 
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Itapsat-pa?1 
lamatl 

[tap " saf33pa?" ] 
[a " mae3] 

Ithl aspirated lamina I dental stop 

-7 [th] 

examples: 

Ithanil 
1<3thCJ?1 
lanthanl 

[tha33n i33] 
[a55t\IT55] 
[ an33than33] 

Ikl unaspirated dorsal velar stop 

-7[k'] 1 _ ]<1 C [+obstr] 

-7 [k}-[k'] I _# in free variation 
-7[k] 

examples: 

Ikanatl 
Ita-makOkl 
IpuktshaJ)1 

[ka33nae3] 
[ta33ma33kuk33] 
[puk" ' ts :aJ)33] 

Ikhl aspirated dorsal velar stop 

-7[kh] 

examples: 

Ikhi?1 
Imak\=flil 
InaJ)khala/ 

3.3.2 Affricates 

[khlT " ] 
[ma33khtt331 i33] 
[naJ) " kha " la33] 

'kill-NML' 
'hold.PAST' 

'seven' 
'vomit.PAST' 
'gather.PAsT' 

'we. two' ( l DU.EXC) 
'NPF-knee' 
'guts' 

'give.PAST' 
'smoke' 
'you.all' (2PL) 

The affricates occur at two distinctive places of articulation and demonstrate an 
aspiration contrast at each place, in common with the stop series. It is observed, however, 
that the nature of the phonetic realisation of the aspirated affricates can differ substantially 
from that of the aspirated stops. 

Briefly, what is heard as contrastive aspiration occurring after the release of the aspirated 
dental affricate is consistently demonstrated in spectrograms to be prolonged noise. The 
phonemic contrast between the voiceless unaspirated dental affricate Itsl and voiceless 
aspirated dental affricate Itshl is therefore located in the duration of the strident release; that 
is to say, Itshl is realised phonetically as [ts : ] .  An analogous situation is not consistently 
demonstrated to be the basis of the contrast between ItJI and ItJh/, except when ItJhl occurs 
before a high front vowel. In this particular environment it is predictable that the aspirated 
palato-alveolar affricate will be realised as [tJ : ], and elsewhere it will be realised as [tJh] . A 
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detailed description of the acoustic characteristics of aspiration in  affricates i s  presented 
together with a discussion of voice onset time in §4.3 .  

The affricate series is  analysed as a separate sub-system from the stop series, taking into 
account the following considerations. Firstly, while the passive articulator of the palato
alveolar affricates ItL tJhl can easily be accommodated as a distinctive place of articulation 
in the stop series, a problem for the tabulation of phonemes according to traditional place of 
articulation arises when the dental affricates Its , tshl are included in the same series because 
the passive articulator for both the stop onsets of the affricates Its, tshl and the stops It, thl is 
assumed to be the dental place of articulation. In the absence of palatographic proof 
demonstrating evidence to the contrary, an analysis identifying two putative stops at the 
same place of articulation has less appeal than one which identifies a separate series for each 
of the segments. Addressing this problem, Lass ( 1 984: 1 48) puts the question 'if a language 
has It I and Its/, is the latter a 'position' or a 'manner'?' He resolves this by assuming that if 
an affricate and a stop share the same place of articulation, then the affricate is taken to be a 
member of a different sub-system. Lass' suggestion is adopted here. 

Secondly, phonotactic constraints on what may constitute the coda of the syllable might 
also be used to argue against conflating the affricates and stops in a single series. If we 
adopt the American Structuralist position outlined in Chapter 2, aspiration is analysed as 
being a distinctive feature for WM stops when they occur in syllable onset position, but a 
redundant feature when they occur syllable-finally. Since the unaspirated affricates Its , tJI 
differ from the unaspirated stop series Ip, t, kl in not being able to occur syllable finally, on 
distributional grounds we must therefore conclude that the affricates belong to a different 
sub-system. 

Thirdly, whereas the bilabial, dental and velar stops have corresponding nasal phonemes 
occurring at each of these distinctive places of articulation, a palatal nasal coinciding with 
the palato-alveolar place of articulation for affricates is lacking. To sum up, the only 
evidence in favour of a conflation of stops and affricates is the fact that both series 
demonstrate aspiration contrasts, and both share the feature [-continuant] .  However if 
symmetry of the phonemic system is held to be prior, then weight of numbers argues in 
favour of establishing an affricate series separate from the stop series. 

Itsl una spira ted laminal dental affricate 

-7 [ts] 

examples: 

ItsasM 
lantsal 
Itsijaml 

[tsa l Isa l I ] 
[an33tsa33] 
[ts i 1 1 jam33] 

Itshl aspirated lamina I dental affricate 

-7[ts : ]  

examples: 

Itsha71 [ts :<JT1 I ] 
[ma33ts :a33] 

'fog' 
'egg' 
'sea' 

'pull.PAST' 
'knot.PAST' 
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The dental affricates of WM might be more accurately described as having a laminal 
denti-alveolar articulation, in common with the dental stops described above. For the sake of 
phonological symmetry, however, these affricate segments will be treated as occurring at the 
dental place of articulation. 

It1l unaspirated laminal palato-alveolar affricate 

---)[tJ] 

examples: 

ItJ1371 
Ita-tJanl 
IS81)tJ13l)I 

[tJ91' 1 1 ] 
[ta33tJan33] 
[sal) I I tJ al) I I ] 

'eat.PAST' 
'NPF-old' 
'fruit ' 

ItJhl aspirated laminal palato-alveolar affricate 

---)[tJ : ]  I _ i 
---)[tJh] 

examples: 

ItJhipa/ 
ImatJhapl 
ItJhaml 

[tJ : i l l pa l l ] 
[ma55tJhap55] 
[tJham55] 

'fear.PAST' 
'suck.PAST' 

'wear.PAsT' 

Two pairs of words in the corpus possibly demonstrate age-related variation between the 
choice of dental and palato-alveolar affricates. A discussion of linguistic variation 
concerning affricates is presented in §3 .7. 1 below. 

3.3.3 Fricatives 

The fricative series demonstrates two distinctive places of articulation, viz . dental and 
glottal, and has a voicing contrast at the dental place of articulation. Without the benefit of 
palatographic studies it is impossible to state with confidence whether the dental fricatives 
have a denti-alveolar passive articulator, or if the dominant place of articulation is confined 
to the alveolar area. Once again, for the sake of phonological symmetry the segments Is, zl 
are recognised in this description as dental fricatives. A similar problem arises with the 
identification of the active articulator for these segments, and consequently no assertions will 
be made. Ladefoged and Maddieson ( 1 996 : 1 46) cite studies which find that even for a 
language as well-studied as English there is considerable disagreement as to what is the most 
common articulation for the sibilant fricative, and that individual anatomical differences 
may have a bearing on whether an apical or a lamina! articulation is used. 

Izl voiced dental fricative 

---)[z] 

examples: 

IzOktJOkl 
Imaza71 
I IOl)zakl 

[ZUk,33tJuk33] 
[ma33za733] 
[ IUI)33zak33] 

'wipe.PAST' 
'fire' 
'whetstone' 

I 



lsi voiceless dental fricative 

---7[J] I _i 
---7[s] 
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The phones [s ]  and [J] occur in  complementary distribution; the voiceless dental fricative 
lsi is palatalised to [J] when occurring before a high front vowel and is realised as [s] 
elsewhere. 

examples: 

IsM 
la-sa?1 
Isansil 
IsHakl 

[sa33] 
[a55sa1'55] 
[san33fi33] 
[fi33tak33] 

'die.PAST' 
'NPF-meat' 
'breathe.PAST' 
'correct' 

The traditional but inaccurate term 'glottal fricative' is conveniently used as a label for the 
segment Ih/; its place and manner of articulation values can largely be left unspecified, since 
the use of the feature [-oral] minimally differentiates it from all other WM segmental 
phonemes. 

Ihl voiceless glottal fricative 

---7[h] 

examples: 

Ihftl 
lahftl 
Ihai?1 
Ihul)l 

[hH33] 
[a33hH33] 
[hq,i1' l l ] 
[hUI)33] 

'blow.PAST' 
'snake' 
'OK' 
'leap.PAsT' 

The glottal fricative carries a relatively low functional load. Marrison ( 1 967, Vol. 1 :58) 
claims that a phoneme Ihl does not occur in Ao. Presumably he is referring specifically to 
the Chungli dialect and not more generally to all varieties of Ao because he does list some 
orthographic Mongsen entries containing this segment, such as huntep 'angry' (Vol II ,  
1 967 :9), ahii 'mouse' (Vol. II,  1 967 : 1 69) and hau 'yes' (Vol. II,  1 967:308), presumably 
gathered from the Longchang village Mongsen data of Mills (n.d. Typescript). 

The voiced dental fricative Izl and the palatal approximant Ijl demonstrate at first blush 
what appears to be free variation when occurring medially in a substantial number of words. 
This is explored thoroughly in §3.7.2, where 1 use comparative evidence to argue the case for 
borrowing between dialects as an explanation for what might otherwise appear to be bona 
fide free variation. Borrowing between dialects is also offered as an explanation in §3.7.3 
for the rare occurrence of a voiceless labio-dental fricative [f] in place of a glottal fricative in 
the data of two native speakers of WM. 

3.3. 4 Nasals 

The nasal phonemes occur at the bilabial, dental and velar places of articulation. 

Iml voiced bilabial nasal 

---7[m] 
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examples: 

ImuOI 
Ijimaol 
la-saml 

[mo033] 
Ui I I  ma033] 
[a33sam33] 

Inl voiced laminal dental nasal 

-7[n] 

examples: 

1n<301 
Its-nakl 
Ita-sanl 

[nao l l ] 
[ta55nak55] 
[ta33san33] 

101 voiced dorsal velar nasal 

-7[0] 

examples: 

lou71 
la-oa71 
lawats801 

[ouT I I ] 
[a550aT55] 
[ a55wa55tsa055] 

3.3.5 Approximants 

'wind' 
'road' 
'NPF-three' 

'you' (SG) 
'NPF-black' 
'NPF-new' 

'bite.PAST' 
'NPF-fish' 
'lake' 

WM has one lateral approximant phoneme and three central approximant phonemes. The 
articulation of the lateral approximant is probably apical alveolar, but will be treated 
phonologically as dental to accord with the phonemes of other series having a dental 
articulation. 

III voiced dental lateral approximant 

-7[1] 

examples: 

liMa! 
la-Iii 

[ Ia l l ta l l ] 
[ a551 i55] 

'moon' 
'NPF-ground' 

IJI voiced apical post-alveolar central approximant 

examples: 

I JuOI 
Ita-Jatl 
IsaJuwaJI 

in free variation 

[ .t0033] 
[ta33 Jat33] 
[sa I I.tU I Iwa.t 33] 

'burn.PAST' 
'NPF-bone' 
'animal ' 

The apical post-alveolar approximant [J ] occurs in free variation with a sub-apical 
retroflex approximant [..tJ for most speakers. Bidialectal speakers of the Chungli and 
Mongsen dialects of Ao have provided examples to demonstrate that a voiced post-alveolar 
approximant also occurs in the Chungli dialect. Gowda ( 1 975 :  1 4) identifies a voiced 
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retroflex lateral fricative phoneme in  Chungli, a sound previously unreported in  any of the 
world's languages. I have not recognised this sound in either of the two main dialects of Ao, 
and bidialectal speakers uniformly reject Gowda's example words in which I swap a voiced 
apical post-alveolar approximant for a voiced retroflex fricative with a lateral release. Some 
speakers do optionally articulate this sound with a fricative component producing a rhotic 
that can be phonetically realised as [1] , but the release remains consistently central for all 
variants of /J/. 

/j/ voiced palatal approximant 

-7[j] 

examples: 

/jim/ 
/a-jal 

[jim33] 
[a33ja33] 

'flow.PAST' ;  'fly.PAST' 
'NPF-night' 

Iwl voiced labial-velar approximant 

-7[w] 

examples: 

/waja71 
Isaoawa/ 

[wa l lj�TI I ] 'bird' 

[sa i i oa i lwal l ] 'leaf' 

3.3. 6 Consonant system typology 

From a typological perspective, the phonological system of consonant segments tends to 
conform to dominant cross-linguistic patterns of occurrence identified in typological surveys 
by Nartey ( 1 979), Maddieson ( 1 984) and others. 

WM uses aspiration as a contrastive feature for pairs of segments occurring at each 
distinctive place of articulation in the stop and affricate series. The nasal series matches the 
stop series for the bilabial, dental and velar places of articulation, the prevalent pattern in the 
languages of the world. The voiced approximants, which can be divided into liquids and 
semi-vowels, also conform to typologically dominant patterns. The only series of consonants 
that is not found to be typologically consistent is the fricative series. The following 
comments are restricted to the dental fricatives only, as the glottal fricative Ihl was not 
treated as a true fricative in the above-mentioned surveys. 

The survey of Maddieson ( 1 984) finds that a language is highly likely to have some form 
of voiceless dental or alveolar fricative. Because only three of the sixty-two languages in the 
survey with just two fricatives had a contrast between lsi and Iz/, Maddieson ( 1 984:52-53) 
surmises that languages with only two fricatives tend to avoid a voicing contrast at the same 
place of articulation. The fricative series of WM is thus typologically rare. 

3.4 Vowel phonemes 

There are six monophthongal phonemes in WM: the five modal voice phonemes Ii ,  B ,  U ,  
a, ai, and the creaky voice phoneme I�/. The vowel phonemes are displayed below in  Table 
3 .2 .  
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Table 3.2: Vowel phonemes 

Front Central Back 

-round -round +round +round 

High i l:f u 
Mid a 
Low a 9 

Perhaps with great prescience, Trubetzkoy ( 1 977:86- 1 1 4) proposed three types of 
property to distinguish vowels perceptually - these are Offnungsgradeigenschajten 
(properties relating to degrees of aperture: this is equivalent to height, the perceptual correlate 
of FI ); Lokalisierungseigenschaften (properties relating to the position of the articulators, or 
degrees of localisation: this is equivalent to backness and rounding, the perceptual correlates 
of F2); and Resonanzeigenschajten (properties related to resonance: this differentiates 
nasalised vowels from oral vowels). The first two properties serve as coordinates for the 
description of vowel quality and are used to identify three basic vowel systems (linear, 
quadrangular and triangular) according to their distinctive characteristics. 

Using the parameters of Trubetzkoy's approach to the typology of vowel systems, the 
vowel phoneme inventory of WM demonstrates three degrees of aperture and three degrees 
of localisation producing a triangular system of five distinctive segments with modal voice 
phonation. The five-vowel system is augmented by a low central vowel with contrastive 
creaky voice, thus adding a sixth distinctive segment 191 to the vowel phoneme inventory. 

The following (sub-) minimal pairs of words demonstrate phonemic contrasts between 
phonetically similar vowels: 

lui versus Il:fl 
ImTjOI [mi33ju33] 'clean.PAST' 

ImUfil [mi33jl:f33] 'groW.PAST' 

lal versus Il:fl 
Intil [nl:fl l ] 'lead.PAST' 
Ina! [na33] 'your' 

lal versus lal 
laJI [al3] 'sew.PAST' 
laJI [a-t 33] 'poisonous creeper' 

lal versus Iii 
Itipl [tip55] 'edge' ;  'side' 
Itapl [tap l l ] 'hit.PAST' 

lal versus Igl 
Iwar)1 [war)33] 'gO-IMPER' 
IW�r)1 [Wgr)33] 'slice-IMPER' 
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3.5 Allophonic realisations of vowel phonemes 

This section gives a description of the vowel phonemes and their allophonic realisations, 
with examples of the phonemes in words. 

3.5. 1 Modal voice vowels 

There are five contrastive modal voice vowels. Generally, all modal voice vowels have 
creaky voice free variants when occurring before a glottal stop. Allophones of the back 
rounded vowel lui are nasalised when occurring either before or after a velar nasal 
consonant. 

Iii 
-"7 [[I-[i] 
-"7 [e]-[i ] 
-"7 [i] 

examples: 

ITpTI 
Ita-jf71 
Ikhi71 
/iiI 

l'dl 
-"7['d] 

examples: 

Itf11 
Inam-f1-pa71 
Ita-nH71 
Ipf11 

in free variation 
in free variation (for one of the consultants) 

[i33pi33] 
[tiT55] 
[khlT " ] 
[ l i33]_[le33] 

'sleep.PAST' 
'NPF-horn' 
'give.PAsT' 
DAT 

[t'd33] 'mother' (Aier clan) 
[nam33'd33pa 733] 'compress-IRR -NML' 

[ta55mfT55] 'NPF-wife' 
[p'd33] 'that' 

The high central rounded vowel l'dl is produced with rather pronounced rounding and 
moderate protrusion of the lips. Perceptually the vowel has a central quality with respect to 
backness. Preliminary observations suggest that this phoneme is an innovation confined to 
varieties of Mongsen spoken in just a few villages located on the Changkikong range. It has 
the lightest functional load of the modal voice vowels and is found to correspond with Iii in 
cognate words of other Mongsen varieties, with the greatest frequency of correspondence 
seen in grammatical morphemes. 

lui 
-"7[6]-[0] 
-"7 [lJ]-[u] 
-"7[u]-[o] 

1(1)) _ (I)) 
1 _ 7 in free variation 
in free variation 
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examples: 

Ita-kul)l [ta33koI)33] 'NPF-dry' 
luphul)l [U33phUI)33] 'dust' 

!tu71 [tl}1" ' ]  'dig.PAST' 
II)u71 [I)Q1' " ]  'bite.PAST' 
ItJa-J-u71 [tJa33Jo1'33] 'call-PRES-DEC' 
lupu/ [U55pU55] 'ashes' 
Itsal)ikul [tsa "l)j I I k033] 'day' 

The phones [u] and [0] may occur in free variation in the same words in the corpus and 
are therefore treated as allophones of a single phoneme lui, in free variation. A vowel 
formant plot to be presented in Chapter 4 suggests that the phonetic focus of this phoneme is 
located between Cardinal Vowel Nos. (7) and (8), although its allophonic scope is observed 
to encroach upon both vowel spaces. The overwhelming majority of occurrences of [0] are in 
the vicinity of a velar consonant, yet the velar environment is not found to be mutually 
exclusive to [u] ;  for example, [I)Q1' " ]  'bite.PAST', or [ta33puk33] 'bel ly ' .  Shafer 
( 1 974:302fn.) also observes frequent fluctuation between [u] and [0] in all Ao dialects and 
concludes that they are probably allophones of a single back vowel constituting one phoneme. 
The absence of any words in the WM corpus that contrast on the basis of a phonemic 
distinction between lui and putative 10 1 supports his observation, and the results of 
substitution tests done with a native speaker (MA) in which [0] was swapped for [u] in words 
without a change in meaning provide conclusive evidence that [0] and [u] are indeed non
contrastive. 

lal 
-7[?]�[a] 
-7 [a] 

I _ 7 in free variation 

examples: 

laJI [a.t33] 'sew.PAST' 
Ita-Jatl [ta33Jae3] 'NPF-bone' 

IIfs81 [ l j55sa55] 'rope' 

The schwa is articulated with the lips slightly spread. Perceptually it has a central quality 
with respect to both height and backness. 

lal 
-7[Sl]�[a] 
-7[a] 

examples: 

laJul 
ItJ871 
Ita-apal 

I _ 7 in free variation 

[a33 JU33] 
[tJSl7" ]  
[ta33pa33] 

'goOd.PAST' 
'eat.PAST' 
'NPF-thin' 
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3.5.2 Creaky voice vowel 

The creaky voice vowel /{I/ is analysed as a separate vowel phoneme. Creaky voice is not 
found to occur contrastively on any other vowels, therefore the vowel system cannot be 
treated as having two distinct phonation settings - modal and creaky voice - applying 
contrastively to every vowel quality. I will demonstrate with evidence from the corpus that 
creaky voice cannot be treated as a separate toneme, nor as a separate syllable- or word
based prosody; nor can it be analysed as a segmental realisation of a glottal stop. Thus the 
only remaining avenue is to analyse /{I/ as a vowel phoneme in contrastive distribution with 
the five modal voice vowels. 

/a/ 
--)[{I] 

examples: 

/w�pat/ 
/sas�-pa7/ 
/w�pa7/ 

[W{l l lpat l l ] 
[sa33s{l33p{l71 1 ] 
[W{l l l p{li l ] 

'slope' 
'tear-NML' 
'slice-NML' 

3.6 Analysis of the creaky voice vowel 

Creaky voice (also known as laryngealisation, vocal fry, glottal fry) is used contrastively 
on the low central vowel. This produces two vowel phonemes, /a/ and /{I/, at one articulatory 
position. Firstly I will briefly review the literature on creaky voice phonation and, where 
appropriate, make correlations to the creaky voice encountered in WM, after which I will 
present evidence in support of an analysis of /{I/ as a contrastive vowel phoneme. 

Ladefoged ( 1 97 1 :  1 4- 1 5) describes laryngealisation as a type of phonation in which 
' . . .  the arytenoid cartilages are pressed inward so that the posterior portions of the vocal cords 
are held together and only the anterior (ligamental) portions are able to vibrate' .  Laver 
( 1 980: 1 26) makes finer distinctions within this phonation type, observing that Ladefoged's 
description of laryngealisation is more in keeping with his (Laver's) definition of 'creak ' ,  
rather than of creaky voice. In contrast to Laver ( 1 980) and Catford ( 1 964 :32), Ladefoged 
does not find it necessary to make a distinction between 'creak' and 'creaky voice' ,  because a 
distinction between the two phonatory settings is not motivated for linguistic phonetics 
(Ladefoged 1 97 1 : 1 5). 

Laver ( 1 980: 1 22ff.) provides a comprehensive review of the literature on creak; briefly 
stated, the consensus of opinion is that ( 1 ) the fundamental frequency is below 1 00 Hz, (2) 
there is strong adductive tension and medial compression of the vocal cords, (3) only the 
ligamental glottis is involved in periodic vibration, (4) the vocal tract is damped between 
glottal pulsations, perhaps by the ventricular folds making contact with the surfaces of the 
vocal folds, and (5) sub-glottal air pressure is lower than for modal voice phonation. 

My auditory impression of creaky voice in WM is that it has two components: a modal 
voice component produced simultaneously with a sound that Catford ( 1 964:32) describes as 
having an auditory effect akin to 'a rapid series of taps, like a stick being run along a railing' .  
I have also compared WM creaky voice phonation to a range of demonstration phonation 
types produced by Laver on the audio cassette 'Voice Quality Performance' ( 1 976), and I 
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find that WM creaky voice is perceptually most similar to his example of creaky voice 
phonation. 

The creaky voice of WM appears to be consistent with a number of the above-mentioned 
descriptions of features proposed in the literature, with one exception that I am able to 
quantify - it is not restricted to occurring at fundamental frequencies below 1 00 Hz. The 
example words of (3 .2) and (3 .3), provided by CL, were found to have a fundamental 
frequency of approximately 1 1 6 Hz. CL's usual fundamental frequency range for mid tone 
on unstopped syllables is calculated to be 1 1 0 to 1 20 Hz. 

(3. 1 )  Iwa71 [w�1" ' ]  'slice.PAST' 

(3.2) 

(3 .3)  

IW�-rJI 

IWa-HI 

[W�rJ33] 

[W�1;!33] 

'slice-IMPER 

'slice-IRR ' 

In (3 . 1 ), the verb root Iw�71 has a glottal stop root-finally. The glottal stop, identified in 
Chapter 2 as a prosodic element constrained to the word-final position, might be assumed to 
provide the conditioning environment responsible for the realisation of creaky voice on the 
preceding vowel, were it not for the fact that it is deleted as a result of suffixation of verbal 
suffixes in (3.2) and (3.3). Note that its deletion does not result in a concomitant loss of the 
creaky voice on the vowels of these two words, as would be expected if creaky voice were 
simply conditioned by the following glottal stop. 

Whether or not creaky voice can occur contrastively with the high tone is not as clear. As 
only one example occurred in the corpus, I hesitate to assert any claims on the basis of such 
limited evidence. 

(3 .4) 

There is also a possibility that the creaky voice observed in (3 .4) might be phonetically 
conditioned by the following glottal stop. Ideally, to rule out any phonetic segmental 
influence on voice quality we would require at least a handful of examples of similar 
syllables having a high tone and contrastive creaky voice on their vowels in the absence of a 
glottal stop environment. Even without such conclusive evidence, the retention of contrastive 
creaky voice in the words of (3 .2) and (3 .3) would seem to suggest that it is a parameter 
independent of both supra segmental and segmental influence, since it remains in the presence 
of tone sandhi phenomena and in the absence of the glottal stop. All things being equal, 
because creaky voice is observed to occur contrastively on the vowel of a syllable with a mid 
tone after a sandhi effect has taken place, it seems rather unlikely that this contrastive 
function would be lost in the presence of a high tone. 

An important distinction needs to be drawn between phonetic realisations of creaky voice 
that result from segmental conditioning environments, and creaky voice that is unequivocally 
contrastive. Creaky voice is often audible on the vowels of some verb roots having a low 
tone and a final glottal stop, as in the following examples. 

(3.5) Ikhl71 [khl1'" ]  'give.PAsT' 

(3.6) It1a71 [t191'" ]  'eat.PAST' 

(3.7) 'pull.PAST' 

The creaky voice phonation on the vowels in the words of (3 .5-3 .7) is phonetically 
indistinguishable from that which occurs phonemically in the example of (3 . 1 ); nevertheless, 
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it can be proven to be part of the realisation of the glottal stop and therefore non-contrastive 
by the addition of a suffix to the verb root, as demonstrated by (3 .8-3 . 1 0) below. When a 
morpheme is suffixed to these verb roots, the word-final glottal stop is deleted and creaky 
voice can no longer be heard on the vowel. This indicates that the creaky voice phonation of 
these examples is attributable to the environment created by the word-final glottal stop and is 
therefore non-contrastive. This is a converse result to that demonstrated by the example 
words of (3.2) and (3 .3)  above, which undergo similar tone sandhi changes after suffixation, 
yet retain creaky voice on their respective vowels. 

(3 .8)  IkhHil)1 [khj33aI) 33] 'give-IMPER' 

(3.9) ItJa-1)1 [tJaI)33] 'eat-IMPER' 

(3. 1 0) 'pull-1M PER 
, 

Creaky voice also occurs on the vowels of some nouns with a word-final glottal stop, so a 
similar test to that used for verbs can be applied to nouns in order to determine whether the 
creaky voice phonation is predictable or contrastive. For test purposes, a type of possessive 
suffix I-JI can be suffixed to a noun whose root has a word-final glottal stop. Although this 
suffix is usually restricted to human possessors, a non-human possessor personified in the 
context of a fable was acceptable to a native speaker (MA) for the purpose of testing for 
contrastive creaky voice. If the creaky voice is predictable, deletion of the glottal stop under 
suffixation results in the concomitant loss of creaky voice phonation. This is proven to be 
the case in (3 . 1 1 )  below. 

(3 . 1 1 ) 

(3 . 1 2) 

Itsa la71 

Itsala-JI 

[tsa I I 191' 1 1 ] 

[tsa 1 1 IaJ 1 1 ] 

'earthworm' 

'earthworm-POSs' 

Phonemic creaky voice carries an extremely light functional load in WM; when it is found 
to have contrastive function, it is solely on the low central vowel. To reiterate the main 
findings of this investigation, firstly there is no evidence to suggest that creaky voice should 
be posited as the realisation of a toneme separate from the three-level system used to signal 
lexical contrasts; nor can it be treated as part of an existing toneme because of its extremely 
limited distribution. Secondly, it cannot be treated as a distinct phonation type for the same 
reason. And lastly, it cannot be treated as a segmental realisation of the glottal stop, because 
it is attested in the absence of the glottal stop. 

The fact that contrastive creaky voice occurs so infrequently in the corpus gives great 
cause for suspicion. Nevertheless, having explored all other avenues, there does not appear 
to be any justifiable alternative to the proposition that creaky voice be analysed as the 
somewhat idiosyncratic realisation of a separate vowel phoneme. 

3.7 Linguistic variation 

This section discusses linguistic variation encountered in the corpus and discusses how and 
why it may have arisen. Where it is warranted, I present comparative evidence in support of 
claims. 
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3. 7. 1  Variation between affricates 

It is observed that variation occurs between native speakers in the pronunciation of the 
affricates ItsaasPI and ItJCJ.asPI III two words, these being the only examples hitherto 
encountered. 

(3. 1 3) 

(3. 1 5) 

Older speakers 

Itsha-al)l [ts :a33aI)33] 

ItsaHI [tsaIi33] 

Younger speakers 

(3 . 1 4) ItJhI-al)l 

(3 . 1 6) ItJaHI 

[tJ: i33a1)33] 

[tJaIi33] 

Gloss 

'take-IMPER' 

'cooking pot' 

The words of (3 . 1 3) and (3 . 1 5) above were uttered in texts narrated by two women in 
their sixties, while the words of (3 . 1 4) and (3 . 1 6) were given as the usual pronunciations of 
two younger informants (male and female, both in their early thirties) who helped in the 
translation of those texts and drew my attention to the linguistic variation. The shift from a 
dental place of articulation in (3 . 1 3) to a palato-alveolar place of articulation in (3 . 1 4) also 
causes a perturbation in the following vowel; that is, a schwa assimilates in height to a 
preceding palato-alveolar consonant. 

It is the shift from a dental to a palato-alveolar place of articulation that causes the 
assimilation in height of the following vowel, and not a shift in the height of the vowel that 
results in the palatalisation of the affricate. The evidence for this sequence of events is 
provided by the examples of (3 . 1 5) and (3 . 1 6) above, which demonstrate that the change 
from a dental to a palato-alveolar place of articulation by the affricate may occur in the 
absence of a high front vowel. Substitution tests with a native speaker indicate that these 
segments cannot be freely substituted in any other words tested, and the existence of sub
minimal pairs such as Itsala?1 'earthworm' and ItJa 1i1 'walk.PAsT', or ItJhatl 'rub.PAST' and 
Itshakl 'collide.PAST' presents conclusive evidence that the dental and palato-alveolar 
affricates are in contrastive distribution. 

One possible reading of this anomaly is that free variation exists between the dental and 
palato-alveolar affricate phonemes, but only in certain words. Lass ( 1 984 :2 1 )  provides 
examples of phonemes demonstrating free variation in English, such as li :1 ,." lEI in evolution, 
or l i : 1  ,." la il in either, neither, and observes that it is possible for the distinctive function of a 
phonemic contrast (demonstrated by minimal pairs such as beet:bet and beet:bite) to be 
suspended in a marginal, non-systematic manner in some lexical items. 

Another possible interpretation is that these two segments represent sociolinguistic 
variants, with age group being the primary determinant for the choice of a particular 
pronunciation. This claim is of course tentative and cannot be confirmed without further 
investigation and many more examples of variation, although there does appear to be a 
correlation between age group and the choice of variant for the two examples encountered. 

Lastly, there is the possibility of an evolving sound change. While it would be rash to 
posit that a sound change might be under way in English on the basis of free variation 
encountered in the initial vowels of a few pairs of words such as those mentioned above, 
severe limitations on the phonetic environment in which a particular sound can be realised is 
reasonable cause for suspicion. In contrast to the English vowel phonemes Iii and lEI, which 
may occur in an unlimited variety of different environments, the WM dental affricates 
Its , tshl are marked by their extremely limited distribution and the overwhelming majority of 
occurrences are before a schwa - in a corpus of over eight hundred lexical items, only three 
words demonstrate a dental affricate occurring before a vowel other than a schwa -
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whereas the palato-alveolar affricates ItL tfhl have no such restriction on their distribution. 
The gradual loss of environments in which a particular sound can occur seems to be an 
entirely plausible means by which a phonemic merger might spread through the lexicon. 

3. 7.2 Dentalfricative-palatal glide variation 

The phonemes Izl and Ij/ are in contrastive distribution word-initially, as demonstrated by 
IzOktfOkl 'wipe.PAST' and IjOl)1 'drink.PAST', yet they seem to occur in free variation 
medially in a number of words. When the variant Ijl occurs medially it is accompanied by a 
predictable assimilation in height of a preceding or following mid vowel (cf. 3 . 1 7  below). 
But to further muddy the waters, sometimes bewilderingly unpredictable and unmotivated 
sound changes can be found in a vowel following the palatal variant, such as the rounding 
observable in the word-final vowel of ImijHI in (3. 1 8) below. 

Izl Ij/ Gloss 

(3 . 1 7) Imazaml Imijiml 'poison' 

(3 . 1 8) Imaza/ ImijHI 'fire' 

(3 . 1 9) laza/ laja/ 'grass' 

(3.20) Iwaza71 Iwaja71 'bird' 

(3.2 1 )  Hm-zal lan-jal 'chicken-DIM'  

There may be a number of reasons for this putative free variation: in  order of increasing 
likelihood, there may be a limited suspension of phonemic contrast when the segments 
involved occur medially; it could be attributed to an evolving sound change; or it could the 
result of borrowing. Mills ( 1 926:336) also observed free variation between Izl and Ij/ in 
many words, noting that 'some villages say Y8ni for "the day after tomorrow," and others 
say z8ni' . This was the only pair of examples showing free variation between Izl and Ijl that 
he documented. Whilst the Iz/-/jl variation appears to be possible in a substantial number of 
words tested, it cannot occur freely in just any word containing one of these segments. To 
prove this, I tried exchanging Ij/ for Izl and vice versa in words of the corpus, made 
assimilatory vocalic sound changes if Ij/ was involved, and then tested the words on a native 
speaker (MA). This had mixed results - some words were accepted, while others were 
rejected. Examples of rejected words are listed below (fabricated words that were rejected 
are starred; unstarred words are attested in the corpus). 

Izl Ij/ Gloss 

(3.22) Itaza/ *ltijal-*/tljHI 'grandmother' 

(3.23) */azOI lajOI 'word' 

(3.24) */tazamthaml Itfjfmthaml 'hardship' 

(3.25) */azal laja/ 'night' 

(3.26) */azOI)I lajOl)1 'river' 

(3 .27) */azaml lajiml 'village' 

A check was made in the comparative vocabulary of Marrison (Vol. II,  1 967) against 
those WM words that demonstrate apparent free variation of Izl and Ij/. The WM words that 
are seen to allow either segment to occur medially are those and only those for which cognate 
reflexes exist in both the Mongsen and Chungli dialects, as suggested by the pairs of words 
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collected from Marrison 's word lists and provided below in (3.28-3 .32). In a number of 
cases a borrowed lexical item is segmentally similar, if not identical (often with the exception 
of the medial consonant), to a reflex extant in the borrowing dialect. The segmental 
similarity is potentially a red herring aiding and abetting the erroneous analysis of Iz/�/jl 
variation as bona fide free variation. In actual fact, the comparative evidence suggests that 
what we are possibly dealing with here is the result of indiscriminate borrowing of cognate 
lexical items from Chungli into WM, leading to the synchronic existence of both reflexes in 
WM. Compare the following pairs of words (in Marrison's orthography, ii = [a] ; ae = [ai]): 

(3.28) 

(3.29) 

(3 .30) 

(3 . 3 1 )  

(3 .32) 

Mongsen Chungli Gloss 

miisem mim 'poison' 

mizii mi 'fire' 

aza ael 'grass' 

waya ozii 'bird' 

yi azii 'rice beer' 

The words of (3 .28-3 .32) above were gathered by Marrison from work done between 
seventy and one hundred years ago by administrators and missionaries lacking a formal 
training in linguistics; consequently the transcriptions might be somewhat less than rigorous. 
This aside, what the selection essentially indicates is a general tendency for a medial dental 
fricative in Mongsen (represented orthographically by either z or s) to correspond to a palatal 
approximant in Chungli (which is interpreted as being represented orthographically by i, if 
not by an overt y) in words which are otherwise segmentally similar. Without the benefit of 
the comparative evidence, these WM words might mistakenly be assumed to contain medial 
segments in free variation, when in fact both reflexes of an etymon are found to occur within 
the same dialect as a result of borrowing; this is particularly so when pairs of synonymous 
words are as segmentally mirrored as are some of the WM examples of (3 . 1 7-3 .2 1 ). 
Admittedly the correspondence of Izl forms to Mongsen and Ij/ forms to Chungli is more of a 
tendency than a comprehensive statement of fact, because some examples demonstrate the 
opposite distribution to that stated above (cf. the example words of (3 .3 1 )  and (3 .32)); 
however, this might reasonably be expected to occur as a result of borrowing in both 
directions between varieties in close contact. 

The WM words in which free variation was rejected by MA were also checked against the 
comparative vocabulary of Marrison (Vol. I I ,  1 967). The examples available for 
comparison suggest that the reason my fabricated words with a medial Izl or a Ijl (the starred 
words of 3 .22-3 .27 above) were rejected was because they do not exist in either the 
Mongsen or the Chungli dialects, as the real data of Marrison (3 .33-3 .37 below) clearly 
demonstrate. 

Mongsen Chungli Gloss 

(3 .33) tiizii otzii 'grandmother' 

(3 .34) ayu 0 'word' 

(3 .35) aya, ayanang aonang, amang 'night' 

(3 .36) ayung, yungba tsii 'river' 

(3 .37) ayim, yimkung im 'village' 
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The evidence presented here overwhelmingly points to borrowing as an explanation for 
the kind of variation demonstrated in the WM words of (3 . 1 7-3 .2 1 ). It is small wonder that 
there is such extensive lexical interchange between the two main dialects of Ao, given that 
Chungli and Mongsen have most probably co-existed for a considerable period of time. 
Borrowing also must have been facilitated by the high incidence of Chungli/Mongsen 
bidialectalism, and consequently the boundary between the two lexicons has become blurred 
over the passage of time. 

�ultural and sociolinguistic factors are held to be responsible for creating the conditions 
under which this type of lexical borrowing between varieties has taken place. For instance, 
Ao villages often have two or more geographically determined administrative wards known 
as khel in Nagamese, the lingua franca of Nagaland. It has been reported that in some 
villages, one khel speaks a variety of Mongsen and the other speaks a variety of Chungli, a 
linguistic situation still found to exist in Longkhum village in 1 996, and perhaps also in a 
few other villages that I did not have the opportunity of visiting. Mills ( 1 926:3) provides a 
fascinating account of bidialectalism in one village. 

Of the two "khels" of Sangratsu one consists of Mongsen clans speaking the Mongsen 
dialect, and the other of Chongli [sic] clans speaking the Chongli dialect - the two not 
twenty yards apart. Each "khel" knows the other's language but speaks its own, and a 
Mongsen woman married to a man of the Chongli "khel" will speak Mongsen to her 
husband but Chongli to her baby, for the child is Chongli like its father and must be 
brought up to speak Chongli. But in Mokongtsii [Mokokchung] village, while there is a 
Chongli "khel" and a Mongsen "khel", the whole village speaks Mongsen. It must be 
very inconvenient to speak two languages in the same village, and the tendency to adopt 
a common language is a natural one. 

Waromung village itself has two khel; one is called the Mongsen khel and the other is 
called the Chungli khel. Nowadays the whole village speaks Mongsen, yet the traditional 
names suggest that at an earlier period each khel spoke a distinct dialect. 

The Ao are believed to have migrated from the east. Because Mongsen villages 
predominate on the western ridges and Chungli villages predominate on the eastern ridges, it 
is conceivable that Mongsen speakers founded Waromung village and were later followed by 
a Chungli-speaking group, who established their own khel within the village. The original 
language of the Chungli khel is most likely to be the source of the Chungli loan words that 
ha ve been borrowed into WM long after Chungli has ceased to be spoken as the first 
language of the Chungli khel inhabitants. Perhaps it is significant that all my data comes 
from native speakers who live in or originate from the Chungli khel of Waromung village. 
There may also have been some superstratum influence exerted on WM by Chungli over the 
past century because Chungli has become the prestige dialect of the Ao people and the 
medium of education and proselytism; consequently it is spoken throughout the Mokokchung 
area. 

An alternative explanation for the /z,...,j/ variation is that intermarriage facilitated the 
borrowing not of whole lexical items per se, but of just the pronunciation of the medial 
consonant in these particular words.2 Members of the Chungli and Mongsen moieties freely 
married in the past and continue to so nowadays, provided that their marriage partners 
belong to exogamous clans. It is plausible to imagine a situation in which a Chungli woman 
speaking her native dialect would pronounce the medial consonant of these words with /j/ 

2 I am grateful to Carol Genetti (pers. comm. 2002) for this suggestion. 
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while her Mongsen husband would pronounce them with Iz/, thereby creating the conditions 
in a bidialectal household under which their children might interpret Ijl and Izi as being in 
free variation word-medially. This would appear to be a somewhat different process to that 
of the lexical borrowing of whole items suggested above. 

Whatever the underlying reasons for the Ij,..,zl variation may be, we can probably assume 
that two types of sociolinguistic factors have contributed to the presence of Chungli loan 
words (or pronunciation) in WM - co-existence and widespread bidialectalism of two 
erstwhile socially equal dialects, and the influences of a prestige variety. 

3. 7.3 The labio-dentalfricative in loan words 

Two WM speakers of a family who had lived in the district town of Mokokchung for 
many years pronounced the word 'snake', pronounced as [a33ht:t33] by the majority of WM 
speakers, as [a33ft:t33] in elicitation, but retained the glottal fricative Ihl for other words, such 
as [haI}Tl l ] 'yes ' ,  or [ht:t33] 'blow.PAST' .  One of them (MA) also pronounced 'rat' as 
[a33fa1 1 ] ;  the common WM pronunciation for this word is [aIj55] .  

The glottal fricative cannot be claimed to have a labiodental realisation before a high 
central vowel for these speakers, viz. Ihl --7 [f] 1_ t:t, because the glottal fricative in [ht:t33] 
'blow.PAST' does not demonstrate such an allophonic realisation in this environment. As [f] 
is never encountered in the texts gathered from older WM speakers living in Waromung 
village, I have treated the aberrations as loan words specific to the idiolects of my two 
consultants. 

Preliminary observations of other Mongsen varieties spoken in the immediate vicinity of 
Mokokchung (for example, those spoken in Khensa and Mekuli villages) suggest that a 
voiceless labio-dental fricative has phonemic status in these dialects and these varieties are 
therefore likely to be the source of the loans containing [f]. Some examples of Khensa 
Mongsen and Mekuli Mongsen words containing a voiceless labio-dental fricative are 
[U33ful) l l ] 'dust ' ,  [fU33] 'blow.PAST', [a33fi33] 'snake' and [a55fi7 1 1 ] 'rat ' ,  with the latter two 
examples segmentally very similar to MA's pronunciation of words having the same 
meaning. Since the labio-dental fricative is only observed to occur in a few words, there is 
no justification for analysing it as a loan phoneme. 

3.8 Distinctive features of phonemes 

The distinctive features matrix of Table 3 .3 (p.S l )  is for the most part based on distinctive 
features originally proposed in The Sound Pattern of English (Chomsky & Halle 1 96 8 ;  
hereafter SPE) and represents the minimum requirements for the identification of the 
distinctive sound units of WM. In the following appraisal some revisions and additions are 
proposed to deal with inadequacies encountered in the application of SPE features to a 
description of WM phonology. 

Distinctive features are able to resolve the problem encountered with the traditional 
classification of stops and affricates discussed in §3 .3 .2. Both stops and affricates have the 
feature [-continuant] in common, but the affricates are further differentiated by the acoustic 
feature [+strident]. 



P ph 

son - -

syll - -

cons + + 

cor - -

ant + + 

high 

front 

back 

low 

nasal 

strident 

lateral 

cont - -

oral + + 

stiff 

slack 

spread - + 

constr - -

Table 3.3: Tentative distinctive features matrix for phonemes. Redundant features are omitted 
(* the glottal stop is a prosody, not a segmental phoneme) 

t th k � m n I) s z h ts  tsh tJ tJh I J j W I tf U 
- - - - + + + - - - - - - - + + + + + + + 
- - - - - - - - - - - - - - - - - - + + + 

+ + + + + + + + + + + + + + + + - - - - -

+ + - - - + - + + + + + + + -

+ + - - + + - + + + + - -

+ + + 

+ - -

+ + - - + 
- - -

+ + + - - - -

+ + + + + + 

+ - - -

- - - - - - - + + + - - - - + + + + 

+ + + + + + + + + - + + + + + + + + + + + 

+ -

- + 
- + - + - + - + 
- - - - - - - -

a a a 7 *  

+ + + -

+ + + -

- - - + 

- - -

- - -

- - -

- + + 

-

+ + + -

- -

- + 
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The laryngeal features [±spread], [±constricted], [±stiff] and [±slack] are introduced after 
Halle and Stevens ( 1 97 1 ;  hereafter H&S) because the original SPE feature [±heightened 
subglottal pressure] has since been demonstrated to be untenable as an explanation for voice 
onset time contrasts. The features [±spread] and [±constricted] establish a contrast between 
voiceless aspirated and voiceless unaspirated segments in the stop and affricate series, and in 
addition serve to distinguish modal voice vowels from the creaky voice vowel. The two other 
source features [±stiff] and [±slack], although redundant for distinguishing aspirated from 
unaspirated stops and affricates, or modal voice vowels from the creaky voice vowel, are 
however required for capturing the voicing opposition that occurs in the fricative series since 
the earlier SPE feature [±voice] has been replaced by the H&S source features. Some 
controversy surrounds the use of the latter two source features. A number of phoneticians 
are sceptical that the H&S model of laryngeal features is actually consistent with 
observations of glottal activity; part of the problem is the lack of consensus in the literature 
with regard to how some phonation types such as creaky voice are produced (Durand 
1 990:56-57). 

If we are prepared to overlook these theoretical difficulties, the features [±stiff] and 
[±slack] can also be extended to the feature specification of the tonal system (described in 
Chapter 5). This is straightforward for establishing contrasts between the high, mid and low 
tonemes (cf. Table 3 .4 below). Similarly, the falling contour pitch that functions as a 
boundary tone and marks the narrative converb suffix and a conjunction can be decomposed 
into high and low components occurring in a serial relationship. Thus at the onset of the 
contour it is [+stiff] and [-slack], whereas at the termination it is [-stiff] and [+slack]. 

This might be represented autosegmentally as follows: 

(3 .38) 

H L 

[ 
+stiff 

J [ 
-stiff 

J -slack +slack 

V 
(j 

Table 3.4: Distinctive features matrix for tonemes 

/High/ /Mid/ /Low/ 

stiff + - -

slack - - + 

It was previously mentioned that the segmental phoneme Ih/ is not treated as a sonora nt, 
but as a voiceless glottal fricative minimally differentiated from other segmental phonemes 
by the feature [-oral] .  The glottal stop /7/ is also specified in terms of distinctive features but 
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is  not recognised as a segmental phoneme because of the prosodic nature of its realisation 
and its highly restricted distribution. Reasons for this analysis are discussed in detail in §2.7 
of the preceding chapter. Although they belong to different domains, if desired the glottal 
stop and the glottal fricative may additionally be differentiated from each other by the 
feature [±cont] . 

SPE binary features cannot account for a vowel system in which a phonemic contrast 
exists between the [+high, +back, +round] vowels l'dl and lui. One means of avoiding having 
to introduce another feature to capture contrasts in the horizontal dimension is to ignore both 
my auditory impressions and the acoustic evidence of a vowel formant plot in Chapter 4 
and treat the high central rounded vowel l'dl phonemically as a front vowel. Here it would 
contrast with the high front unrounded vowel Iii on the basis of the feature [±round], as 
well as contrasting with the high back rounded vowel lui on the basis of the feature 
[±back]. Alternatively, we can adopt a compromise suggested by Lass ( 1 984:86-87). He 
recommends using [±front] to capture three degrees of localisation with two features in an 
analogous manner to that used for distinguishing three degrees of aperture. In Table 3.3 the 
introduced feature [±front] is included in an attempt to capture a phonological contrast that 
would otherwise not be possible to specify using traditional SPE features. 

These compromises will only work if dissimilatory morphophonological changes are not 
assumed to be responsible for an interesting surface realisation of l'dl as a high front 
unrounded vowel [ i] in certain verbal suffixes when they are employed in word formation. 
The following discussion explains why this is the case. 

The segment l'dl occurs as a constituent of a number of grammatical morphemes, 
including the irrealis suffix l-fJI and the causative suffix l-fJ7/. It is also found to occur with 
what is functionally an infinitive suffix l-fJpcW/; this appears to consist undedyingly of the 
irrealis marker l-fJI plus the nominalising suffix l-pa7/, which together give an infinitival 
sense to a verb so inflected, e.g. Ijuo-fJ-pa71 'to drink ' .  A process whereby the l'dl of a WM 
verbal suffix loses its backness and rounding when juxtaposed to a stem-final [+high],  
[+back],  [+round] vowel at first seems plausibly motivated by the need to preserve that 
suffix 's surface segmental representation and the grammatical information it encodes. To 
illustrate this putative dissimilation, we will look at what happens when the infinitive suffix 
l-fJpa71 is juxtaposed to a root-final, [+high], [+back], [+round] vowel lui. 

When the infinitive suffix l-fJpa71 is suffixed to a root or stem that has lui as the final 
linear segment, such as in the word Ijaolul 'make.PAsT', the resulting surface form is 
[jao33Iu33i33pa71 1 ] ,  not the expected [jao33Iu33'd33pa71 1 ] .  In effect, this appears to represent a 
double dissimilation because not only is the initial vowel of the infinitive suffix unrounded, 
but it is also fronted. 

The loss of backness and rounding might be attributed to the phonetic similarity of the 
juxtaposed segments, and by the fact that if it were not for this apparent dissimilation, 
important grammatical information encoded in the suffix could be lost as a result of the 
fusion of features shared by both the high back rounded vowel lui of the verb root, and the 
high central rounded vowel l'dl of the verbal suffix . Confusion could easily arise in the 
absence of dissimilation because the nominalising suffix is l-pa7/; at the speed of normal 
speech the nominalised verb [jao33Iu33pa71 1 ] 'make-NML',  for example, would be rendered 
almost completely indistinguishable from the infinitive [jao33Iu33'd33pa71 1 ] 'make-IRR-NML' 
if this morphophonological change did not take place. 
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If we assume that we are indeed dealing with dissimilation, the inadequacies of both 
compromises suggested above as possible strategies for formalising the phonological contrast 

between It:fl and lui can be demonstrated by application. Firstly we will attempt to treat It:fl 
phonemic ally as a high front rounded vowel; this also allows the segment that undergoes 
dissimilation and the environment responsible for triggering the process to be specified in 
feature matrices using the original distinctive features of the SPE model, which allows just 
two degrees of localisation: 

(3 .39) t:f [ +high 

-back 

+round 

I u [ +high ] 
+back 

+round 

The loss of rounding is accounted for by the fact that both It:fl and its conditioning 
environment share the feature [+round], therefore this is a plausibly motivated dissimilatory 
change. However the immediate problem here is that we also have an unmotivated change in 
that the expected outcome should be just the unrounding of It:f/, resulting in the surface form 
[t] .  There should not be an additional change in the degree of localisation to [i], since in our 
adopted compromise It:fl supposedly already contrasts with lui on the basis of the feature 
[±back].  Taking into consideration this dissimilatory evidence, we might infer that it is 
untenable to treat It:fl phonemic ally as a high front rounded vowel in WM because it is 
impossible to account for the unmotivated dissimilation in the degree of localisation. 

Next, if we test the suggestion by Lass ( 1 984:86-87) and use an additional feature 
[±front] on the basis of the assumption that there really should be a third feature in order to 
capture three degrees of localisation, then the segments involved in what we are treating as a 
dissimilation process can be specified by the following feature matrices: 

(3.40) t:f -7 I u 

+high +high 

-front +front 

-back +back 

+round -round +round 

Once again, while this does explain the loss of the rounding feature as a plausibly 
motivated dissimilation - both It:fl and the phonetic environment are [+round] - it does not 
provide the phonetic motivation for fronting, because according to the scheme of things in 
this compromise, the segment It:fl is supposedly [-front] and [-back] ,  so it already 
differentiated from lui, which is [+back] ;  thus the surface realisation of underlying It:fl as [ i ] 
is again held to be a completely unmotivated change. 

In summary, both the compromises presented here are proven to be wrong on empirical 
grounds because they fail to explain an unmotivated change in feature specification, but only 
if we make the a priori assumption that the surface realisation of It:fl as a high front 
unrounded vowel is a dissimilatory change brought on by morphophonological processes. 
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To take a completely different perspective on  the problem, a more satisfactory 
explanation for the surface manifestations of l'dl in verbal suffixes might be achieved with 
reference to morphology and historical sound change, in preference to the fruitless 
manipulation of phonological constructs. This would shift the analysis out of phonology and 
into the domain of morphology by positing two allomorphs for each morpheme containing an 
initial high central rounded vowel. The causative suffix would thus be represented by the 
allomorphs I-I?I and l-fJ?l, the infinitive suffix by 1-lpa?1 and l-fJpa?l, and the irrealis suffix 
by I-II and l-fJ/. A rule could then state that the front unrounded vowel allomorphs are 
realised in the [+round] environment and the central rounded vowel allomorphs occur 
elsewhere. 

This simple solution is also well supported by comparative evidence. The high central 
rounded vowel l'dl is unusual in the Mongsen dialect and appears to be confined to varieties 
spoken in just a few villages. Of the village varieties I have had contact with, only Khar and 
Waromung have the segment l'dl in their phoneme inventories, and this regularly corresponds 
with Iii in the suffixal morphology of all the other Mongsen varieties thus far encountered. 
The correspondence of l'dl to Iii is clearly demonstrated in the following list comparing the 
relevant grammatical morphemes of WM with those of Mangmetong Mongsen, a variety 
spoken in a village located away to the south of the Mokokchung district (cf. Map 3): 

Waromung Mongsen Mangmetong Mongsen Gloss 

l-fJ?1 1-171 CAUS 
l-fJpa?1 1-lpa?1 INFIN 
l-fJI 1-1/ IRR 

The segment Iii occurs in all Mongsen varieties and generally carries a heavy functional 
load both in grammatical morphemes and in lexical items. In contrast, l'dl is marked by its 
limited occurrence in just a few Mongsen varieties, and furthermore, by its very light 
functional load in the varieties in which it is attested. A perusal of Appendix B will 
demonstrate just how rarely it occurs in the lexicon of WM. While it overwhelmingly 
corresponds to Iii in cognate lexical items, this is not completely consistent, as the lexical 
cognates of 'woman' in the following list of examples demonstrate. Nevertheless, this is the 
only correspondence anomaly encountered, so it might therefore be ignored to allow a 
generalisation to be made. 

Waromung Mongsen Mangmetong Mongsen Gloss 

IntIl In'il 'lead.PAST' 
la-'d?1 la-hi?1 'NPF-rat' 
Ita-nH?1 Ita-nil 'NPF-wife' 
la-nHtII la-nanl 'NPF-woman' 

While I have not had the opportunity to undertake a comprehensive survey of the vowel 
phoneme inventories of all Mongsen varieties, native speakers of various Mongsen varieties 
who have worked with me report that the high central rounded vowel is restricted to a few 
villages on Changkikong Range, and that it is highly emblematic of the speech of the 
residents of those villages in the sense that it functions as a shibboleth. The majority of 
Mongsen varieties otherwise appear to share the vowel phoneme inventory presented in Table 
3 .5  below. 
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Table 3.5: Common vowel phoneme inventory of Mongsen varieties 

Front Central Back 

High i u 
Mid a 

Low a a 

Is it possible that at an earlier stage Mongsen had just three peripheral articulatory 
positions plus schwa (as represented by the inventory of Table 3 .5), then the ancestral 
language of the Waromung and Khar village varieties innovated an additional central vowel 
ItJ/, which was subsequently retained in these daughter languages? If so, this sound change 
appears to have completely spread through the suffixal morphology, but is still evolving in 
the lexicon. That ItJI supposedly dissimilates to a high front unrounded vowel in the [+round] 
environment in WM is highly suspicious when viewed in light of the fact that ItJI is 
consistently cognate with IiI in the morphology of other Mongsen varieties. One may infer 
that this is not actually dissimilation at all; rather, that the archaic verbal suffixes contained 
IiI, and that this has evolved to ItJI in Waromung verbal suffixes except where blocked by the 
[+round] vocalic environment, thereby causing the retention of the high front unrounded 
vowel allomorphs. Also, ItJul or lutJI sequences are made conspicuous by their absence in 
the phonotactic patterns of WM words, so a constraint on [+round] vocalic sequences 
provides further evidence for the assumption that historical factors may be responsible for 
these interesting allomorphic manifestations. 

Lastly, another advantage of rejecting a morphophonological analysis that forces the 
assumption of dissimilation in favour of one that posits phonetically conditioned allomorphy 
is that it allows either of the compromises discussed above to be employed; consequently the 
phonological contrast between ItJI and luI can finally be captured in a distinctive features 
framework with the addition of the feature [±front] .  

3.9 A practical orthography 

The orthography to be presented in this section is suggested as a means by which WM and 
other Mongsen varieties may be rendered in writing for general use by native speakers. The 
proposed orthography attempts to keep digraphs to a minimum and takes into account the 
established orthography used for writing the Chungli dialect, with which most Ao are 
familiar. 

Some of the suggestions offered here might equally be applied to Chungli as an 
improvement over the present orthography originally developed by the missionary Clark in 
the 1 8 80 'So This does not represent tone or the glottal stop and is not based on phonemic 
principles; it therefore falls far short of the ideal .  At present, a translation of the Bible (a 
complete translation of which was first published in 1 964) uses an orthography based on the 
original missionary orthography and serves as the written standard, but there are so many 
inconsistencies in the orthographic system currently in use that the codification and 
standardisation of spellings will continue to be an unattainable goal unless major revisions 
take place. Since 1 993 there has been talk by community leaders of producing a new Ao 
dictionary; however, this will repeat the same mistakes if it is not done in consultation with 
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trained linguists, and of course a major project like this will not come to fruition unless i t  is 
supported both financially and in spirit by prominent and respected members of the Ao 
community, and indeed by the community itself. 

Unfortunately speakers of neighbouring languages, particularly those of the Tuensang and 
Mon districts found to the east and north-east of Mokokchung, have become acquainted with 
the missionary orthography of Chungli through reading the Ao bible and have subsequently 
adopted it willy-nilly for writing their own languages. In 1 980 new spellings were introduced 
in Chungli school texts by the State Education Department in an attempt to address some of 
the shortcomings of the missionary orthography (for example, h has been suggested as a 
symbol for the glottal stop), but not without some controversy in the Ao community 
(Ngangshikokba Ao, pers. comm. 1 996). 

Pike ( 1 947:208) addresses some of the problems encountered in devising a writing system 
for a vernacular language: 

In forming a practical orthography the investigator is constantly disturbed by a dilemma 
or series of dilemmas. He wishes to make his orthography scientifically adequate in 
order to get the best and fastest results in the teaching of reading; he wishes his alphabet 
to reflect the actual linguistic structure of the vernacular spoken by the people. But he 
wishes also to have an orthography which will not be offensive to the people in the 
region in which it is spoken or to the national government of the area. He wishes it to 
be adapted to traditional alphabets of the region and at the same time to be easy to write 
and print. These two general types of principles, the phonemic and the social ones, do 
not coincide. 

To deal with some of these dilemmas he suggests a number of goals, divided into 
phonemic and social considerations. The phonemic goals applicable to WM are summarised 
as follows: ( 1 ) there should be a one-to-one correspondence between each phoneme and its 
symbol; (2) there should be no greater or lesser number of symbols-to-phonemes, so as to 
avoid the need to remember arbitrary spellings in the former case, and so as to avoid 
phonemic ally contrastive words being written identically in the latter; (3) spellings should 
reflect sounds, so that the native speaker is not required to memorise spellings by an arbitrary 
set of rules; (4) allophones of a single phoneme in free variation or in complementary 
distribution should be assigned just one symbol; (5) the orthographic representation of 
phonemic tone should be based on an adequate analysis of the language and consistently 
written on every word; (6) assimilated loans should be spelled as they are pronounced in the 
recipient language, and if possible, spelled using symbols established for representing the 
sounds of the native language; and (7) if loan wQrds contain sounds that are not native to the 
recipient language, then the alphabet must be augmented by extra symbols (Pike 1 947:  
208-2 1 0). 

Point (6) was reported as being behind the reason for the negative response to the revision 
proposing the use of h for the glottal stop in the missionary orthography (Ngangshikokba Ao, 
pers. comm. 1 996). As both English and the local Indo-Aryan languages have contributed 
loans containing the glottal fricative Ih/, the symbol h for the glottal stop was perceived as a 
poor choice by native speakers. This was in spite of fact that Chungli does not have a glottal 
fricative in its phoneme inventory, and secondly, that it would occur in complimentary 
distribution with the glottal stop if it were adopted for representing the glottal fricative in 
loan words. Perhaps this was not adequately explained to the community prior to the 
attempted introduction. The failure of this revision underlines just how important it is for 
any proposed changes to have the acceptance of the community it is intended to benefit. 
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The applicable social goals proposed by Pike ( 1 947 :2 1 1 -2 1 3) can be summarised as 
follows: ( 1 )  use of the orthography should be approved and supported by the people for 
whom it is intended, so as to warrant the expenditure of effort required to master it; (2) the 
alphabet symbols should be the same as those used for the national language; (3) diacritics 
should be avoided where possible; (4) the symbols chosen for the orthography should be easy 
to print; (5) the symbols proposed for the vernacular language should conform as closely as 
possible to the trade language of the region to allow for an easy transition from one to the 
other, and vice versa ; and (6) the alphabet should as much as possible serve more than one 
dialect. 

The foreseeable problems are mainly with some of the above-mentioned social 
considerations. It might be argued that the alphabet should at the least be based on an Indic 
script (such as that used for Assamese or Bengali), particularly since the lingua franca of 
Nagaland is the Assamese-based pidgin known as Nagamese. On the other hand, while 
Nagamese is widely spoken it is not a written language, and consequently it is highly unlikely 
that there would be a great deal of support for an orthography based on any form of Indic 
script, particularly since the majority of Ao have little experience with the scripts of Indo
Aryan languages. In contrast, the Roman script has been used for writing Chungli for over 
one hundred years now, so Roman symbols may claim to hold a familiarity with native 
speakers that is altogether absent for Indic scripts. Furthermore, Roman symbols are also 
used for English, which is one of the official languages of India as well as being the official 
language of Nagaland. 

The proposed orthography is presented below and is followed by discussion justifying the 
recommendations. 

Stops 

Phonemic p ph t th k kh 7 

Orthographic b p d t g k q 

Affricates 

Phonemic ts tsh tJ tJh 

Orthographic dz ts J c 

Fricatives 

Phonemic z s h 
Orthographic z s h 

Nasals 

Phonemic m n I) 
Orthographic m n ng 
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Approximants 

I Phonemic J I j w 

Orthographic r I y w 

Vowels 

Phonemic B3 u a a g 
Orthographic u e a a 

Tones 

Phonemic high mid low falling4 

Orthographic v unmarked x 

3.9. 1 Segmental representation 

The orthography attempts to integrate the established familiarities of the missionary 
orthography while still adhering to the notion of a phonemic writing system, taking into 
account Pike's recommendations. As there is already an orthographic connection between 
the voiceless unaspirated stops and the orthographic voiced symbols (for example, the 
masculine semantic gender marker /-pa7/ that is suffixed to all male names is written as ba 
in the missionary orthography), a decision has been made to extend this distinction 
analogously to the whole of the stop and affricate series. This allows for an easier transition 
from the missionary to the phonemic orthography, and also minimises the need for digraphs. 

The digraph ng suggested for the velar nasal presents a possible ambiguity when it occurs 
word-medially. For example, given an orthographic form ninger, this could be interpreted 
phonemically to be either Inll)aJI or Inlnk'::u/. A simple solution is to insert an apostrophe at 
the syllable boundary when the first syllable is to be interpreted as having a dental nasal coda 
and the second syllable a velar stop onset. The absence of an apostrophe therefore indicates 
a velar nasal onset for the second syllable. Applying these rules, Inll)aJI is represented 
orthographically by ninger, and InlnkaJI is represented by nin 'ger. An alternative approach 
might assume that this is hardly likely to cause problems of interpretation to native speakers 
who have the benefit of contextual cues to disambiguate meanings, and therefore the 
apostrophe is an unnecessary orthographic embellishment. Ultimately it is up to the 
community of native speakers to decide how precisely representative they want their 
orthography to be, and ideally they will take into consideration strategies that facilitate the 
greatest fluency in reading while minimising ambiguity. 

There are a number of options for writing the glottal stop. It was mentioned above how 
important it is for the feelings of the people to be taken into account, and many in the Ao 
community have already rejected an attempted revision regarding the use of h for the 

3 

4 

The rarity of a vowel phoneme ItJl in Mongsen varieties justifies denying it representation in the proposed 

orthography. Additional arguments based on sociolinguistic considerations are given in §3.9. 1 . 
The colon represents the repetition of a word-final grapheme, whatever its form may be. 
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orthographic representation of this previously neglected segment in Chungli. The symbol h is 
consequently best reserved for the representation of the glottal fricative phoneme in the 
Mongsen dialect. A question mark is probably equally out of the question because speakers 
might want to retain it (although redundantly) for interrogative sentences. The symbol q is a 
possible candidate; it is highly unlikely to be confused with other symbols, it rightfully gives 
the glottal stop a physical presence that is on a par with other orthographic symbols and it is 
easily produced by a printing press, typewriter or word processor. A common alternative in 
devised orthographies is to use an apostrophe. One disincentive for employing this 
punctuation mark is that it does not carry the same degree of visual weight as the 
alphabetical symbols do, and its word-final distribution in Mongsen could lead to its 
inadvertent omission and an ensuing rampant homography of the kind evident in the 
Ao-N aga dictionary of Clark ( 1 990). 

Native speakers will need to decide if they want to include representation for the high 
central rounded vowel /'d/ of WM in their orthography. One native speaker consultant (CL) 
used umlaut it variously to represent both /'d/ and /a/ in notes to help him remember the forms 
of some WM words in elicitation sessions. I am not sure of the provenance of the umlaut 
diacritic, as it is not found in the original orthography used for the Ao Naga dictionary by 
Clark ( 1 990), but it is used in Temeshi Lai, the 1 964 translation of the Bible into Chungli. 
Grierson ( 1 967 :43 3-435) provides a Chungli and Mongsen word list that uses it in the 
transcription of some words. This was compiled by A.W. Davis, an Indian Civil Service 
administrator, and published in Report on the Census of Assam for 1 89 1  (Grierson 
1 967 :422); the introduction of the umlaut may be attributable to him. Although it could be 
used to represent a central vowel, umlaut and other diacritics are impractical and likely to be 
neglected if they are used; they should therefore be avoided. 

Personally I think there is little incentive for including representation for /'d/ in the 
proposed orthography, given its light functional load and correspondence with i i i in other 
Mongsen varieties. Since l'dl has only been found in two village varieties of Mongsen and 
the majority of Mongsen varieties appear to have the four-vowel system (plus the creaky 
voice vowel) presented in Table 3 .5,  it seems preferable to make the more widespread pattern 
the standard. This recommendation may also help to achieve some of the social goals of 
attracting broad support for the orthography, and of being useful for as many varieties as 
possible. 

The vowels [u] and [0] occur in free variation, therefore it is proposed that just u is used 
for the high back rounded vowel lui. The schwa can be transcribed orthographically with the 
symbol e, and the creaky voice vowel 19/ can be safely ignored. Since phonemic creaky 
voice occurs with such rarity in the language, the omission of a special representation in the 
orthography for this sound is unlikely to create any difficulties. 

A question arises as to whether grammatical morphemes should be represented solely by 
their underlying forms in the orthography, or whether they should be represented 
orthographically by their various allomorphs according to the phonetic environment in which 
each form is realised. For instance, the negative prefix has the allomorphs Ima-I, Imu-I, 
Imi-I, /m-l.  How difficult would it be for readers if the underlying form Ima-I were used in 
all environments? The answer to this will depend upon just how automatic it is for the reader 
to derive the output from an underlying representation. It would certainly aid sight reading if 
each grammatical morpheme could be represented by an invariant form. But if testing 
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proves this not to be the case, the orthography could be made less abstract to reduce the 
cognitive processing demands placed upon its users. 

3.9.2 Suprasegmental representation 

A fundamental decision needs to be made with respect to the necessity of marking tone in 
the orthography. It may be the case that native speakers will find tonal representation a 
burdensome and superfluous task. Once again, empirical testing ideally will guide any final 
decision that is made regarding the inclusion or omission of tonal representation in the 
orthography. However if a decision is made to mark tone, then the following considerations 
might assist in determining an appropriate mode of representation. 

Having ruled out the use of diacritics, there does not appear to be any better means of 
marking tone other than by using easily produced orthographic symbols. The tones could 
therefore be marked on each syllable by using alphabetical symbols that are not required for 
representing the phonemes of the language. The IMidl tone occurs with the greatest 
frequency, so this could be represented by a zero grapheme to minimise the density of tone 
marking without contributing to a concomitant increase in ambiguity. IHighl tone could be 
signalled by the letter v and fLowl tone by the letter x, and these tone markers could either 
follow the vowel of the syllable whose tone they represent, or else be inserted at the end of 
the syllable. The choice may be more a matter of aesthetics than function, but this will need 
to be tested to determine the representation that facilitates the greatest reading fluency. 
Table 3 .6 below provides examples of the two suggested methods for marking lexical tone in 
segmentally identical words differing only in tonal contrasts. 

Table 3.6: Recommended strategies for the orthographic representation of tone 

phonemic transcription tone marker after vowel tone marker after syllable 

Itama!)1 'all ' temavng temangv 

Ita-ma!)1 'NPF-body' temang temang 

Ita-ma!)1 'PROH-believe' texmang texmang 

Ita-ma!)1 'NPF-dark' tevmaxng tevmangx 

There are two options for dealing with tone sandhi perturbations: either mark citation 
tones in all cases, or mark output tones. Once again, if tone sandhi perturbations are 
automatic, it should not create difficulties for native speakers if underlying tones are 
represented. On the other hand, tone sandhi in WM appears to be quite extensive in the word 
formation processes examined in Chapter 2. This could create a considerable obstacle to 
fluent reading if native speakers are forced to process convoluted phonological rules in order 
to derive the output tones each time a morphologically complex polysyllabic word is 
encountered in writing. But without the benefit of empirical testing it is difficult to say what 
would be more appropriate at this stage. One would first need to establish how native 
speakers actually assign tones to syllables and/or words when reading before choosing the 
particular level of orthographic representation. 

The remaining tone to recognise orthographically is the contour tone that occurs on the 
conjunction Itful 'and' and word-finally on the narrative converb suffix l-a.J/; its boundary 
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marking characteristics are discussed at length in §5 .4.  Although the contour tone is 
analysed as a sequence of two level tonemes rather than as a fourth toneme in the 
phonological system, it is important to account for it orthographically because it marks a 
grammatical contrast between, for example, /jul)-aJ/ 'drink-PREs' and Ijul)-aJ/ 'drink-NCV' .  

Having utilised all the appropriate alphabetical keyboard characters for the representation 
of phonemes and tones, we must now resort to using either a sequence of the letters marking 
high and low tones, or in the interest of keeping keystrokes to a minimum, make use of some 
other easily reproduced character. Since geminated consonants resulting from morpheme 
concatenation cannot occur word-finally, I propose that the contour tone is most 
conveniently represented by just repeating the orthographic symbol of the final linear 
segment of the word it marks. Applying this suggestion, our example word Ijul)-aJI 'drink
NCV' is thus represented orthographically as yungerr, and the conjunction ItaJI is represented 
by terr. Apart from its simplicity, the repetition of a word-final grapheme has the additional 
appeal of being somewhat iconic in its representation, because contour tones tend to lengthen 
the syllables they mark. This is so that the rhyme duration is of sufficient duration to allow 
the contour to be conveyed acoustically. 

Leaving the !Midi tone unmarked opens the way for some degree of ambiguity to creep 
into the orthography, such as in situations where two vowels of independent syllables are 
juxtaposed and both bear !Midi tones (and are therefore unmarked). Whereas the absence of 
a tone mark indicates the non-syllabic component of a vowel sequence in the phonemic 
transcription, the second vowel of a sequence without a tone marking letter in the 
orthographic representation could be interpreted either as the nucleus of a separate syllable 
bearing a mid tone, or as the non-syllabic satellite of the initial vowel. This problem can be 
easily resolved by the use of the symbols w and y for Iwl and /j/ respectively when they 
function as the offglides of phonetic diphthongs, or alternatively by the insertion of an 
apostrophe to signal syllable boundaries. 

3.9.3 Concluding remarks 

All of the suggestions offered in the preceding sections are tentative and naturally would 
require extensive consultation with the Ao community to gauge acceptability, and of course 
careful testing to ensure the efficacy of the design. Whilst this orthography is believed to be 
appropriate for quite a number of Mongsen varieties, there remains the challenge of making 
it useful for other dialects of Ao, if this is desired. To achieve this end additional symbols 
may be needed if other phonemic distinctions are found to exist. The varieties of Mongsen 
spoken in Khensa and Mekuli villages, for example, appear to have a phonemic labio-dental 
fricative and a series of voiceless sonorants. The labio-dental fricative could be 
accommodated by the addition of the symbol j, and the voiceless sonorants could be 
distinguished from their voiced counterparts by a preceding h, for example hm, hn, hng etc. 
Need should determine further additions. 

I close this chapter with the acknowledgement that some of these suggestions may well be 
considered superfluous by the Mongsen-speaking community. The missionary orthography 
currently used for the Chungli dialect, for example, does not give representation to tone or 
the glottal stop, and while these omissions are likely to throw up obstacles to fluent reading, 
presumably they do not render the written language incomprehensible to Chungli speakers 
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when they have the benefit of contextual setting and native speaker intuition to resolve 
potential ambiguity. The same may be true for any proposed Mongsen orthography. 

On the other hand, the practical experiences of speakers of tonal KCN languages whose 
opinion I solicited suggest otherwise, because all considered the lack of tonal representation 
in their respective scripts to be a considerable hindrance to reading and comprehension. One 
of these consultants, a tertiary-educated native speaker of Khonoma Angami, a language 
closely related to Ao and having four lexical tones (Blakenship et al. 1 993), reports that he 
has substantial difficulty reading the missionary orthography used for writing the standard 
Angami dialect Tenyidie because it does not indicate the tones (Visier Sanyu, pers. comm. 
2002). Similarly, a tertiary-educated native Mongsen speaker residing in Australia 
commented on the problems he has in trying to interpret letters written by his mother in the 
Chungli dialect using the missionary orthography. He reports that he has the same struggle 
with comprehension of the Chungli Bible, and he also attributes his difficulties to the lack of 
tonal representation in the missionary script (TemsU Longchari, pers. comm. 200 1 ). All 
native speakers surveyed also reported a much slower reading speed compared to that for 
reading English. 

Ultimately it is up to the Mongsen-speaking community to determine what level of 
orthographic complexity is needed to ensure sufficient clarity in the written expression of 
their language, and this must be balanced against the difficulty of learning and using the 
chosen orthography, with or without tonal representation. 

This ends the description of WM segmental phonology. The next chapter deals with 
acoustic phonetics and presents the results of investigations into features of phonetic interest 
identified in the phonological analysis. 



4 Acoustic phonetics 

4.1 Introduction 

This chapter commences with an acoustic analysis of the voice onset time of stops and 
affricates in §4.2 and §4.3 respectively. An acoustic analysis of the vowel formants follows 
in §4.4, and the chapter concludes with an instrumental investigation of the creaky voice 
phonation type in §4.S .  

4.2 Voice onset time of stops 

The (sub-)minimal pairs of §3 .3. 1 in the preceding chapter present evidence that WM 
stops have a two-way phonemic distinction in the duration of time between the release of an 
oral occlusion and the onset of voicing. To further investigate this contrast, an instrumental 
analysis of the voice onset time of aspirated and unaspirated stops was carried out on 
utterance-initial segments occurring at each distinctive place of articulation. 

4.2. 1 Procedure 

Recordings of utterances in isolation were digitised with Kay Elemetrics Computerised 
Speech Laboratory (Kay CSL) using 1 6  bit quantisation at a sampling rate of 1 0  KHz. A 
wide band spectrogram of the sound wave was then made of each utterance using a 
bandwidth of 293 Hz. The relevant utterance-initial section of the sound wave was 
expanded and the cursor linked to the spectrogram window to identify the release burst and 
onset of phonation. This was taken to be the first evidence of sound wave energy, and the 
peak of the first positive spike without noise excitation respectively. The intervening period 
was then measured in milliseconds. 

4.2.2 Findings 

WM demonstrates an average voice onset time (hereafter VOT) of 2 1  msec for voiceless 
unaspirated stops; voiceless aspirated stops have an average VOT of 80 msec. Means and 
standard deviations of voiceless unaspirated versus voiceless aspirated stops are presented in 
Figure 4. 1 ,  and a breakdown of voice onset time means and standard deviations for 
contrasting stops at each distinctive place of articulation is given in Figure 4.2. The figures 
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of means and standard deviations below are followed by sound waves and temporally 
aligned wide band spectrograms of utterance-initial voiceless unaspirated and voiceless 
aspirated bilabial stops (Figures 4.3-4.4) demonstrating segmentation and measurement 
methods. The speaker is MA. 
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Figure 4.1 : Overall means and standard deviations of voice onset time for 24 
utterance-initial voiceless unaspirated stops and 22 voiceless aspirated stops in 
isolated words (in msec). 
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Figure 4.2 : Individual means and standard deviations of voice onset time for 
utterance-initial stops (in msec). Number in samples: [ p]=6; [ph]=9; [t]=10 ;  [th]=7 ; 
[ k]=8 ; [ kh]=6. 
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System C,'pture Data U i ew L i nk Show Speak Ana I yze Ed it Tag Macro Log 
HE . I'ISP 

I .. release spike 

I .. onset of modal phonation 

8 . 88888< -52> 

Figure 4.3 : Temporally aligned sound wave and wide band spectrogram demonstrating 
a voice onset time of 19 msec for [p] in the word [pa33] 's/he' .  

System Capture Data U iew L i nk Show Speak Ana lyze Ed i t  Tag Macro Log 

F IVE . I'ISP 

I a I IJ 

I .. release spiKe 

I .. onset of modal phonation 

8 . 11881'lf1< 87> 
, 

Figure 4.4 : Temporally aligned sound wave and wide band spectrogram demonstrating 
a voice onset time of 73 msec for [ph] in the word [pha33I)a33] 'five'. 
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In a cross-language comparison of the voice onset times of utterance-initial stops, Lisker 
and Abramson ( 1 964) find that stop categories generally fall into three ranges. These are 
approximately -1 25 to -75 msec for voiced stops, zero to +25 msec for voiceless unaspirated 
stops, and +60 to + 1 00 msec for voiceless aspirated stops, with release of the oral occlusion 
being the zero reference point. In terms of overall averages, the voice onset times of WM 
initial voiceless unaspirated and voiceless aspirated stops in isolated words are found to fall  
within the ranges identified by Lisker and Abramson. It was found that the voice onset time 
of initial stops in WM are most similar to Cantonese, the only language in the above
mentioned survey that was also observed to demonstrate a two-way opposition between 
voiceless unaspirated and voiceless aspirated stops. 

4.2.3 Voice onset time and place of articulation 

Differences in vaT are demonstrated to correlate with place of articulation cross
linguistically (peterson & Lehiste 1 960; Lisker & Abramson 1 964; Catford 1 977) and there 
is a universal tendency for vaT lag to become progressively longer as the place of 
articulation shifts to the rear of the oral cavity. The values given in Figure 4.2 demonstrate 
the sensitivity of voice onset time to place of articulation in WM. The mean VOT values for 
unaspirated stops occurring at the bilabial, dental and velar places of articulation are 1 6  

msec, 1 9  msec and 2 8  msec respectively. Thus the unaspirated series demonstrates a bilabial 
< dental < velar gradient in respect to VaT. 

Ladefoged ( 1 982:268) attributes this tendency to pressure gradient changes associated 
with place of articulation. In order for air to flow through the glottis, subglottal air pressure 
must overcome supralaryngeal air pressure. Airflow through the glottis is less impeded by 
atmospheric air pressure following the release of a bilabial occlusion than by intra-oral air 
pressure following the release of an occlusion at the back of the mouth. The impedance 
caused by the oral cavity is therefore responsible for it taking considerably longer for intra
oral air pressure to diminish to the point where sufficient airflow through the glottis can 
initiate vocal cord vibration after the release of a velar stop. 

For the aspirated WM stops, the mean VaT values are 66 msec, 62 msec and 1 22 msec 
for the bilabial, dental and velar places of articulation respectively. Note that in 
contradistinction to the unaspirated stops, the aspirated series demonstrates a dental < bilabial 
< velar gradient in VOT. Catford ( 1 977 : 1 1 3) calculated the mean VOT values of stops for 
the languages surveyed in Lisker and Abramson (1 964) and similarly found that languages 
having an aspiratedlunaspirated opposition demonstrated a reversal in position for the mean 
VOT values of bilabial and alveolar/dental aspirated stops. The velar place of articulation, 
however, was consistently associated with relatively longer vaT for both the aspirated and 
unaspirated stops. 

4.2. 4 Uncontrolled variables 

Because of the limited number of examples of each type of stop occurring in utterance
initial position in the WM corpus, one variable that could not be controlled for in the 
analysis was the influence of vowel quality on VOT. It is conceivable that close vowels 
would cause a greater degree of impedance to airflow through the vocal tract than open 
vowels because of the aerodynamic reasons discussed in the preceding section. It might 
therefore be inferred that the articulation of a close vowel after the release of a stop would 



68 Chapter 4 

result in an increase in intra-oral air pressure, and consequently be reflected in the phonetic 
realisation of a slightly longer VOT. 

Another variable that was not controlled for is the possibility that VOT measurements are 
susceptible to influence exerted by the syllabic structure of words (i.e. whether mono-, di- or 
trisyllabic) in the WM corpus. Lisker and Abramson ( 1 964) also may not have controlled 
for this, as they do not document the particular syllabic structure of words that formed the 
corpus for their study of utterance-initial stops. 

In any event, these uncontrolled potential influences on the production of VOT in WM 
are assumed to be negligible. The findings of the instrumental analysis correlate extremely 
well with the both the auditory analysis and the phonemic analysis, bearing in mind that 
acoustics cannot be used to identify a phonemic contrast between aspirated and unaspirated 
obstruents in the absence of evidence provided by sub-minimal or minimal pairs. Indeed, 
Goldsmith ( 1 990: 1 0) sensibly cautions that ' . . .  while phonetic reality may motivate a 
phonological representation, it neither justifies nor ultimately explains it. Phonetic reality 
provides the stuff of which phonological theory provides the organization' .  

4.2.5 Previous descriptions of oppositions in voice onset time 

The results of my investigation of voice onset time are rather interesting since it has been 
claimed by other authors that Ao does not have the two-way distinction of (near-) coincident 
voice onset time/voice onset time lag that I observe in WM. Gowda ( 1 975 : 1 0), for instance, 
does not recognise any voice onset time contrast whatsoever for stops in a description of the 
Chungli dialect of Ao and posits a single series /p , t, kI. He states that the aspirated stops 
[ph], [th], [kh] occur respectively in free variation with the non-aspirated stops [p] ,  [t], [k] in 
initial position, are realised intervocalically and after voiced consonants as [b] ,  [d] ,  [9], and 
are realised elsewhere as the voiceless unaspirated stops [p], [t] ,  [k]. 

The orthography used for the transcription of Longchang village Mongsen data in the 
anthropological monograph of Mills ( 1 926) suggests a three-way distinction of VOT lead! 
coincident VOTNOT lag. A brief description of the vowels and consonants ( 1 926 :334ff.) 
lists a voiced series b, d, g, a voiceless series p, t, k, and a voiceless aspirated series ph, th, kh. 
One might surmise from the transcriptions of words in illustrative examples that according to 
Mills' interpretations, all three contrasts are found word-medially in syllable onset position, 
but only the voiceless aspirated and voiceless unaspirated stops occur word-initially. 
Orthographic symbols representative of all three voice onset time contrasts are used to 
transcribe stops occurring between voiced segments. 

Marrison (Vol. 1 , 1 967 :58), whose data source for a proposed phoneme inventory of the 
Mongsen dialect is the work of Mills ( 1 926; n.d. Typescript), states that his analysis does not 
recognise a phonemic distinction between aspirated and unaspirated plosives in either the 
Chungli or the Mongsen dialects of Ao. Marrison consequently adjusts the original 
orthographic transcriptions of the Mongsen data of Mills to accord with his phonological 
interpretations. In the phoneme tables titled 'The Ao [Chungli] Syllable' (Vol. I, 1 967:58; 
Vol. II,  1 967:348), his inventory lists a voiced series Ib, d, gI as well as a voiceless series /p, 1, 
kI, indicating that according to his analysis, a two-way contrast is based upon voicing in 
stops. 



Acoustic phonetics 69 

4.3 Voice onset time of affricates 

It was reported in Chapter 3 that the affricates demonstrate the same aspiration contrasts 
as the stops. The nature of the phonetic realisation of the phonemic contrast between 
voiceless aspirated and voiceless unaspirated affricates, however, can be significantly 
different to that of the stop consonants. The following interpretations of the phonetic 
realisation of aspirated affricates in WM are based upon the recorded data of three native 
speakers (MA, CL and CA). 

In §3 .2.2 I briefly mentioned that the contrast between the voiceless unaspirated dental 
affricate Itsl and voiceless aspirated dental affricate Itshl is consistently located within the 
duration of the strident release, rather than in the presence or absence of aspiration per se. 
Consequently all the aspirated dental affricates are transcribed phonetically as [ts : ] . The 
acoustic correlate of aspiration for the dental affricate is random noise distributed 
throughout the frequencies of the spectrum, the primary source of which is channel and 
wake turbulence (Catford 1 977:37) generated in the oral cavity. Perhaps it is more accurate 
to describe the nature of this acoustic correlate as quasi-random noise, since there are well
defined concentrations of energy corresponding to the formant patterns of the following 
vowels in all the spectrograms of WM affricates. 

Figure 4.8 (p.72) demonstrates representative spectrographic evidence of the nature of the 
acoustic phonetic realisation of Itsh/. It can be observed that high frequency energy 
associated with a supraglottal source of friction commences at the release spike and 
gradually spreads throughout a frequency range of 1 -8 KHz, with maximum intensity at 
4-8 KHz. The high frequency noise portion of the spectrogram, particularly the noise 
excited fourth formant, shows little loss of intensity until its termination at the onset of 
phonation. Between the strident release of the occlusion and the transition to the vowel there 
is no evidence of a glottal noise source that might be correlated with aspiration. 

A similar phonetic realisation of aspiration as sustained strident release is only observed 
for the aspirated palato-alveolar affricate when it is followed by a high front vowel, as in 
the spectrogram of Figure 4. 1 0  (p.73); here high frequency noise associated with an oral 
cavity source can be observed to continue right up to the onset of glottal phonation. This 
contrasts with the interval of low intensity noise that is observed to occur in Figure 4. 1 1  

(p.73) immediately after the strident release of the affricate and prior to the onset of glottal 
phonation. The phonetic realisation of aspiration in [tJh] thus correlates acoustically with 
appreciably less distribution of noise through the higher frequencies and is characteristic of a 
glottal noise source. The palato-alveolar affricate is therefore transcribed as [tJ : ]  when 
occurring in the environment before a high front vowel, and as [tJh] elsewhere. 

For the purposes of identifying a phonemic contrast, a prolonged period of stridency may 
be equated with the parameter of voice onset time lag, as defined by Lisker and Abramson 
( 1 964). 

4.3. 1 Procedure 

Recordings of utterances in isolation were digitised at a sampling rate of 1 6  KHz in order 
to visualise the nature and distribution of high frequency information up to the Nyquist 
frequency (half the sampling rate) of 8 KHz. An aligned wide band spectrogram of the 
sound wave was then made of each utterance using a bandwidth of 469 Hz. The relevant 
utterance-initial section of the sound wave was expanded and the cursor linked to the 
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spectrogram window to identify the release burst and onset of phonation. As described 
above for the stops, this was taken to be the first evidence of sound wave energy, and the 
peak of the first positive spike without noise excitation respectively. The intervening period 
was measured in milliseconds. 

4.3.2 Findings 

WM demonstrates an average voice onset time of 86 msec for voiceless unaspirated 
affricates; voiceless aspirated affricates have an average voice onset time of 148 msec. 
Means and standard deviations of voiceless una spira ted versus voiceless aspirated affricates 
are shown in Figure 4.5 below, and a breakdown of voice onset time means and standard 
deviations for contrasting stops at each distinctive place of articulation is given in Figure 4.6. 
Interestingly, there is a significant difference in VOT between the dental and palato-alveolar 
places of articulation for the unaspirated affricates [ts] and [tJ] (p < .0 1 ), however a 
significant difference is not similarly demonstrated for the aspirated affricates [ts : ]  and 
[tJh] .  

The figures of voice onset time means and standard deviations are followed by a selection 
of sound waves and temporally aligned wide band spectrograms demonstrating the acoustic 
features of dental and palato-alveolar affricates. Figures 4. 1 0-4. 1 1 in particular show how 
the articulatory position of a following vowel determines the spectrographic characteristics 
of quasi-random noise in aspirated palato-alveolar affricates. 

1 8 0 

1 6 0 

1 40 

(.l 1 2 0 Q) en 
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1 0 0 
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6 0  

4 0  
[-asp) [+asp) 

Figure 4.5 : Overall means and standard deviations of voice onset time for 19 
utterance-initial voiceless unaspirated affricates and 1 9  voiceless aspirated affricates 
in isolated words (in msec). 
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Figure 4.6 : Individual means and standard deviations of voice onset tim e for utterance
initial affricates (in msec). Number in sample: [ts]= 1 0; [tsh]= 1 0; [tJ]=9; [tJh]=9. 
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Figure 4.7: Temporally aligned sound wave and wide band spectrogram 
demonstrating a voice onset time of 100 msec for [ts] in the word [tsa" sa" ] 'fog'. 
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System Capture Data V i ew L i nk Shuw Spedk A'M l yze Ed i t  Tdg Macru Log 
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I - release spike 
I - onset of phonation 

Figure 4.8: Temporally aligned sound wave and wide band spectrogram demonstrating a 
voice onset time of 1 60 msec for [ts : ]  in the word [tS : �Tl l ] 'pUll . PASf '. 
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Figure 4.9: Temporally aligned sound wave and wide band spectrogram demonstrating a 
voice onset time of 45 msec for [tJ] in the word [tJa55p9T55] 'what ' .  



Acoustic phonetics 73  

I .... �-- release spike 

I .. onset 01 modal phonation 

Figure 4.10: Temporally aligned sound wave and wide band spectrogram demonstrating a 
voice onset time of 1 54 msec for [tJ : ]  in the word [tJ : i33] 'take. PAST '. 
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Figure 4.11 :  Temporally aligned sound wave and wide band spectrogram demonstrating a 
voice onset time of 1 54 msec for [tJh] in the word [tJhU33] 'cook.PAST '. 
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4.4 Acoustic analysis of vowel formants 

An acoustic analysis of the vowel formants was done on the vowel phones, firstly because 
it is important to quantify auditory impressions instrumentally, and secondly, to provide the 
raw data for further investigations involving free variation and phonation contrasts. That 
the auditory analysis of the vowel system identifies a rather unusual pattern typologically, 
with three heights centrally but only one peripherally, is in itself enough to justify an acoustic 
analysis. 

A total of forty-two words was digitised to provide six tokens of each vowel investigated. 
The words were uttered in isolation and recorded in the field using a Sony TCM-5000EV 
tape recorder and an external Sony ECM-F0 1 electret condenser microphone. The speaker 
is CL. 

Inasmuch as the data would allow, tokens were selected only if they were not subject to 
any perturbation of their formants by adjacent phonetic environments. For example, vowels 
with dental or palatal frames were avoided if possible. Ideally a less restricted phonetic 
environment would have been preferred for tokens of [0 ],  but as previously noted, there is 
an overwhelming tendency for [0] to occur non-exclusively in the environment of a velar; 
other non-dental environments are not found in the corpus. Similarly, the choice of 
environment for the creaky voice vowel was limited by its rarity of occurrence. This is offset 
somewhat by the use of a majority of minimal and sub-minimal pairs for plotting the 
formant values of [�] and [a], so that the resulting differences can be held to be acoustically 
representative. 

4. 4. 1  Procedure 

The data were digitised at a sampling rate of 1 6  KHz using Kay Elemetrics CSL. Wide 
band spectrograms (469 Hz) of the sound wave of each word were first made and then the 
formant histories of the digitised utterance were tracked over time using a frame length of 25 
msec and a filter order of 20. A frame length of 25 msec with a filter order of 20 was also 
used for the LPC frequency response. The CSL instruction manual ( 1 994:385) suggests that 
if appropriate settings for the sampling rate and filter order have been made, then the 
formant tracings should be consistently centred on the dominant formants in the 
spectrogram. This was generally found to be the case for the WM data, and the formant 
values calculated by the software were consistent with expected outcomes for each vowel 
quality. 

The formant tracings were used to help determine an appropriate position from which to 
extract formant values. This was judged to be a portion of the spectrogram that 
demonstrated a steady F-pattern, and which was not affected by transitions to or from 
adjacent consonants. The cursor was positioned on the steady state interval of the vowel and 
a Fast Fourier Transform (FFT) power spectrum analysis was made using a frame size of 
5 1 2  points. This was overlaid with an analysis of the Linear Predictive Coding (LPC) 
frequency response at the cursor. The centre frequencies of FI ' F2 and F3 were then 
measured. 

Representative spectrograms, tracings of LPC formant histories, FFT power spectrum 
analyses and LPC frequency responses for each vowel are provided below at Figure 4. 1 2  
through to Figure 4. 1 8 . 
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S�stem Capture Data V i e... L i nk Sho... Speak Ana l �ze Ed it Tag Macro Log 

6 8 . 88888< 8548> 

Figure 4.12: Temporally aligned sound wave and wide band spectrogram with 
superimposed LPC frequency response showing centre frequencies of the first, 
second, third and fourth formants of the vowel [I] in the word [san33Jj33] 'breathe.PAST '. 

S�stem Capture Data V ie... L i nk Sho... Speak Ana l�ze Ed i t  Tag Macro Log 

BLEW . NSP 6 8 . 88888< -24 1 1 >  

Figure 4.13: Temporally aligned sound wave and wide band spectrogram with 
superimposed LPC frequency response showing centre frequencies of the first, 
second, third and fourth formants of the vowel [I:f] in the word [h1:f33] 'blow. PASr '.  
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Systenl Capture Data V i ew L i nk Show Speak Ana lyze Ed i t  Tag Macro Log 
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Figure 4.14: Temporally aligned sound wave and wide band spectrogram with 
superimposed LPC frequency response showing centre frequencies of the first, 
second, third and fourth formants of the vowel [u] in the second syllable of the word 
[U55pU55] 'ash '.  

System Capture Data V iew L i nk Show Speak Ana lyze Ed i t  Tag Macro Log 
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Figure 4.15: Temporally aligned sound wave and wide band spectrogram with 
superimposed LPC frequency response showing centre frequencies of the first, 
second, third and fourth formants of the vowel [0] in the word [tsal ll) j l l k033] 'day'. 
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Systero Capture Data V iew L i nk Show Speak Ana lyze Ed i t  Tag Macro Log 

6 8 . 88888< 24559) 

Figure 4.16: Temporally aligned sound wave and wide band spectrogram with 
superimposed LPC frequency response showing centre frequencies of the first, second 
and third formants of the vowel [a] in the second syllable of the word [am l lat33] 
'hold . PASf '. A nasal formant (FIn) precedes the first formant in the LPC frame. 

Systero Capture Data V i ew L i nk Show Speak Ana l yze Ed i t  Tag Macro Log 

8 . 36981< 18787) 

Figure 4.17: Temporally aligned sound wave and wide band spectrogram with 
superimposed LPC frequency response showing centre frequencies of the first, second, 
third and fourth formants of the vowel [a] in the second syllable of the word [ma33ma33] 
'breast'. A nasal formant (FIn) precedes the first formant in the LPC frame. 
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System Cdl'ture Ddtd V i ew L i nk Show Sl'cdk And lyze Ed i t  TdY Mdcro Loy 

6 8 . 88888< -2750> 

Figure 4.18: Temporally aligned sound wave and wide band spectrogram with 
superimposed LPC frequency response showing centre frequencies of the first, second, 
third and fourth formants of the vowel [g] in the word [Wg?"] ' slice.PAST '. A nasal 
formant (FI n) precedes the first formant in the LPC frame. 

Having obtained the values in Hertz for all the tokens, Statview 5 1 2+ software was then 
used to make a scattergram plotting F2 on the X axis and FI on the Y axis. The graph has 
been rotated 1 80 degrees so that the vowel chart can be viewed with the customary 
orientation of the high front vowel in the upper left corner. 
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Figure 4.19: Vowel Formant Plot of FI against F2  
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Table 4.1: Vowel formant values (in Hz). The mean and standard deviation (S.D.)  is provided 
for the first, second and third formants of each vowel. Target tokens are underlined with the 
exception of the creaky voice vowels, which are identified by a subscript tilde. 

Token F) F2 F3 Token F) F2 F3 
[ uP!!] 334 624 2553 [tamakQk] 364 724 2594 

[!!pu]  345 644 2648 [tsal)ikQ] 398 754 2478 

[ tap!!k 361 689 2523 [katseukQ] 360 744 24 1 5  

[!!pa ] 327 648 2595 [ atJQk] 4 1 5  739 2749 

[!!phUI)]  350 709 2507 [ ikQ] 367 850 2363 

[ UP!!] 335 634 2549 [tsal)ikQ] 361 782 2359 

Mean 342 658 25 1 2  Mean 377 766 2493 
S.D. 1 2  33 1 39 S.D. 23 46 1 53 

[am2t] 497 1 575 2565 [h!!] 280 1 69 1  2596 

[am2t] 484 1 609 2686 [ mijap!!] 325 1 607 2493 

[am2t] 452 1 656 2707 [an!!ti ] 291 1 83 1  28 1 3  

[m2n] 448 1 600 2740 [ mani!!T ]  3 1 8  1 77 1  272 1 

[m2n] 506 1 72 1  28 1 3  [ atJat!!] 323 1 734 278 1 

[man] 446 1 697 279 1 [antJokHpa�T ]  322 1 5 1 2  262 1 

Mean 472 1 643 27 1 7  Mean 3 10  1 69 1  2671 

S.D. 27 58 89 S.D. 1 9  1 16 1 22 

[tapati] 347 2388 3039 

[sanJi] 314 2208 2930 

[atJi] 296 2237 2960 

[tJhipa ]  296 . 2 1 97 2840 

[itJa]  291 2407 325 1  

[khiT ] 261 2323 3201 

Mean 301 2293 3037 

S.D. 28 92 16 1  

[WgJ ] 668 1 508 2238 [WgJ] 630 1 1 63 2304 

[wgJoT] 639 1 309 2369 [wgJoT ]  641 1 126 2386 

[Wgl)] 678 1 3 1 8  2578 [Wgl)] 6 1 3  1 1 23 2463 

[wgT] 635 1 295 2405 [Wg] 626 1 2 1 4  2363 

[wgT] 7 12  1 3 1 9  2404 [Wg] 639 1 237 2405 

[wgT] 635 1 3 14 2477 [mama] 697 1 273 2669 

Mean 661 1 345 24 1 3  Mean 641 1 1 89 243 1 

S.D. 3 1  80 1 1 3 S.D. 29 62 1 27 

4.4.2 Findings 

The vowel formant plot of Figure 4. 1 9  demonstrates a pattern of distribution that 
correlates with the auditory analysis. Firstly, it is observed that there is a slight amount of 
vowel space overlap of [0 ] and [u ] for their FI values but no overlap for their F2 values, 
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although their respective vowel spaces in the F2 dimension tightly abut upon each other. A 
two-tailed t-test was done on the F] and F2 values of [0] and [u]  to determine the probability 
of their constituting significantly different populations. The results are provided at Table 4.2 
below. 

Table 4.2: Results of a t-test comparing FI and F2 values of [u]  and [0] 

FJ [ u] FI [0] F2 [ u] F2 [0] 

arithmetical mean 342 378 658 765 

standard deviation 1 2  23 33 46 

degrees of freedom 10  10  

unpaired t-value -3.30 1 -4.652 

probability p <  .0 1 P < .0 1 

Although the t-test results of Table 4.2 demonstrate that both the F] and F2 values of [u] 
and [0 ] are significantly different, no minimal or sub-minimal pairs indicative of a 
phonemic contrast were encountered in the corpus, and furthermore, tests done with a native 
speaker, in which [u] was swapped for [0] in words without a change in meaning, 
demonstrate conclusively that [u] and [0] are in free variation. The significant perceptual 
cues for the identification of a phoneme lui are backness and rounding. These two 
parameters are given a substantial degree of latitude judging from the broad spread of F] 
and F2 values, resulting in the auditory perception of the allophone [0] when both values are 
higher, and [u]  when both are lower. The expansive distribution of the formant values of 
the two allophones is probably attributable to the fact that there are no other back vowels to 
restrict the vowel space of the phoneme lui. 

As an aid to determining the articulatory position of [tf] ,  I recorded myself producing six 
tokens of the high central rounded vowel in the word [htf] 'who' for acoustic comparison 
with those of WM (I am a native speaker of Australian English). The six tokens were 
digitised and the formants extracted using the methodology described above in §4.4. 1 .  The 
mean FJ value was calculated to be 357 Hz with a standard deviation of 1 6  Hz, and the 
mean F2 value was 1 600 Hz with a standard deviation of 25 Hz. If these two mean values 
are coordinated on the formant plot of Figure 4.20 below, it will be found that the WM high 
central rounded vowel is marginally higher and more fronted than mine. 

A comparison of my production of [a] to that of the WM low central vowel was also 
made for the same purpose of reference. For this I digitised six tokens of [ha] 'hah' and 
extracted the formants of the vowel. The mean FJ value was 777 Hz with a standard 
deviation of 1 8  Hz, and the mean F2 value was 1 279 Hz with a standard deviation of 40 Hz. 
When these two values are coordinated on the scattergram of Figure 4.20, it is found that 
my low central vowel is a little lower than the WM vowel in the FJ dimension, but the two are 
extremely close with regard to backness. 

It was previously reported that the phonetic environments of the tokens of the creaky 
vowel [9] are rather restricted due to the low frequency of its occurrence in the corpus. 
Fortunately a number of minimal and sub-minimal pairs were available in the data so that a 
comparison of vowels in words that contrast on the basis of phonation type could be made. 
The mean FJ value for modal voice [a] is calculated to be 641 Hz with a standard deviation 
of 29 Hz, as opposed to a mean FJ of 66 1 Hz and a standard deviation of 3 1  Hz for the 
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creaky voice vowel [�] .  The difference between the mean FI values for creaky voice and 
modal voice low central vowels is therefore 20 Hz. 
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Figure 4.20: Vowel formant plot demonstrating mean formant values of FJ and F2 

If this small sample based on the data of one WM speaker can be considered to be 
representative, it would appear that creaky voice phonation slightly raises the frequency of 
the first formant when it occurs on the low central vowel. In research on phonation types, 
Ladefoged et al. ( 1 988 :298) find that the first formant of the creaky vowels of five Jalapa 
Mazatec speakers may tend to have a slightly higher frequency than that of modal and 
breathy phonation types, which they attribute to the raising of the larynx and a consequent 
shortening of the vocal tract during the production of creaky voice. Formant frequency 
characteristics, however, were not found to be a reliable measure for the quantification of 
different phonation types, so the even larger differences between WM modal and creaky 
voice observed in the F2 dimension are unlikely to be of significance. 

4.5 Acoustic features of creaky voice phonation 

The temporally aligned sound waves and wide band spectrograms of Figures 4.2 1-4.22 
below present acoustic data for the comparison of modal versus creaky voice contrasts on 
the vowels [a] and [�] in the minimal pair [waI)33 ] 'gO-IMPER' and [WSlI)33 ] 'slice-IMPER'. 
The speaker is MA; the data was recorded in the recording studio of the Phonetics 
Laboratory at The Australian National University and digitised using Kay CSL. 

The sound wave and temporally aligned wide band spectrogram of [waI)33 ] 'go-IMPER' in 
Figure 4.2 1 demonstrate regular vibrations of the vocal cords attested by uniform intervals 
between glottal pulsations consistent with modal voice phonation. This contrasts with the 
sound wave and temporally aligned spectrogram of [WSlI)33 ] 'slice-IMPER' in Figure 4.22, in 
which there are irregular intervals between adjacent glottal pulses, particularly at the onset of 
the rhyme and continuing for ca. 1 00 msec. The irregular intervals between glottal pulses 
are reflected in irregular peak-to-peak distances in the sound wave. There is also more 
spectral energy present at higher frequencies in the spectrogram of the creaky voice vowel. 
This is attributable to greater tension of the vocal cords causing the rapid closure of the 
chords during each glottal cycle, in turn causing sharper pulses and resulting in an increase in 
excitation of the vocal tract at higher frequencies (Ladefoged et al. 1 988 :30 1 ). 
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S�stem Capture Data V i ew L i nk Show Spedk And l �ze Ed i t  Tdg Macro Log 
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Figure 4.21: Temporally aligned sound wave and wide band spectrogram (293 Hz) 
demonstrating the acoustic characteristics of modal voice phonation on the vowel [a] i n  
the word [waI)33] 'go-IMPER '. 

S�stem Capture Data V i ew L i nk Show Speak Ana lyze Ed it rag Macro Log 
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Figure 4.22: Temporally aligned sound wave and wide band spectrogram (293 Hz) 
demonstrating the acoustic characteristics of creaky voice phonation on the vowel [£I] in  
the word [WgI)33] 'slice- IMPER '. 
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4.5. 1 Quantification of jitter 

'Jitter' is commonly cited as a salient acoustic feature of creaky voice phonation. Baken 
( 1 987 : 1 66) defines it as 

. . .  the variability of the fundamental frequency or, reciprocally, of the fundamental 
period. When measured during running speech, variability is reflected in pitch 
sigma [Standard Deviation]. Jitter measurements,  however, are concerned with 
short-term variation. That is, jitter is a measurement of how much a given period 
differs from the period that immediately follows it, and not how much it differs from 
a cycle at the other end of the utterance. Jitter, then, is a measure of the frequency 
variability not accounted for by voluntary changes in F 0' 

In their work on phonation types in different languages, Ladefoged et al. ( 1 988) report 
that wide band spectrograms of creaky vowels are marked by uneven vibrations of the vocal 
cords, producing the irregular striations characteristic of jitter. They also observe jitter in the 
sound waves of creaky vowels; this is characterised by variations in the intervals between 
adjacent glottal pulses. In their cross-linguistic investigation, Ladefoged et al. ( 1 988) 

calculated the mean jitter between glottal pulses for creaky voice versus modal voice vowels. 
Although there was a considerable degree of variation between the five speakers of the 
study, the mean value for creaky voice was found to be higher than for modal voice. 
However, this characterisation of creaky voice is reported to be less useful in distinguishing 
phonation types cross-linguistically because jitter was not found to be a distinguishing 
feature of the creaky tone for four speakers of Burmese, one of their languages of 
investigation. 

As the vowels of the words [waI)33 ] 'gO-IMPER ' and [W91)33 ] 'slice-IMPER' both carry the 
same tone and occur in segmentally identical frames, they constitute appropriate data for the 
illustrative quantification of jitter in modal voice versus creaky voice phonation in WM. 
The raw data for this comparison was obtained by manually measuring the period in  
milliseconds between adjacent peaks, with the starting point for measurement being the 
beginning of the rhyme. This was determined from the sound wave and spectrographic 
evidence of formant energy consistent with the vowel [a], viz. an F-pattern demonstrating 
acoustic energy at approximately 700 Hz, 1 200 Hz and 2400 Hz. A comparable duration 
for each vowel was used: 1 02 msec for the modal voice vowel and 1 03.2 msec for the 
creaky voice vowel. This provided a total of nine peak-to-peak measurements for each 
phonation type. 

The simplest method for determining the extent of jitter in different phonation types is to 
compare the mean and standard deviation of jitter occurring between the glottal pulses of 
modal voice and creaky voice vowels. Values for all mean and standard deviation 
calculations of the data are given at the bottom of Table 4.3 below. The significant measure 
for jitter is the standard deviation, which is found to be 0.3 msec for the modal voice vowel 
and a considerably greater 1 .5 msec for the creaky voice vowel. These findings correlate 
with differences between creaky and modal phonation reported by Ladefoged et al. (1 988) 
for Jalapa Mazatec, although they differ in scale. The mean and standard deviation 
differences between phonation types for the data of one speaker of WM are not nearly as 
great as those observed in Jalapa Mazatec. 

Baken ( 1 987 : 1 68-1 88) gives a description of various measurement methods used for the 
quantification of frequency perturbation. These are actually proposed for the quantification 
of laryngeal pathology rather than for the phonetic description of non-pathological 
phonation types. Nevertheless, a number of different methods can be employed to measure 
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the extent of jitter for short durations in the non-pathological setting. As we are not so much 
concerned with attempting to establish anything like a 'perturbation factor' that might 
otherwise be useful for distinguishing different manifestations of laryngeal pathologies 
(Lieberman 1 963:353, cited in Baken 1 987:1 73) only those measurement methods judged 
appropriate for the descriptive linguistic task at hand will be applied to the WM data. 

One useful procedure is loosely based on the method of magnitude of durational 
differences used by Lieberman ( 1 96 1 ,  1 963) and Iwata and Von Leden ( 1 970) (cited in 
Baken 1 987: 1 69). It plots durational change in milliseconds between successive cycles, as 
what is most illuminating in determining the extent of difference between modal voice and 
creaky voice is the individual differences in duration (and therefore Fo) between adjacent 
cycles. The absolute differences in duration between successive periods were calculated by 
the following formula: 

�t = tn - tn _  1 

where M is the absolute difference between the duration of a period n 

and the duration of a preceding period n- l (Baken 1 987: 1 70). 

Fo was also determined from the duration of the period by using the standard formula for 
calculating the value in Hertz, being 

Fo = l it 
where t is the duration of one period. 

Table 4.3: Cyclic duration and calculated Fe differences between successive cycles 
in modal and creaky voice phonation 

Modal Voice Creaky Voice 

Cycle No. Period In - In _ 1 Fo Period In - In _ 1 FO 
(msec) (msec) (HZ) (msec) (msec) (Hz) 

1 1 1 .4 87.7 12 83.3 

2 1 0.8 (-) 0.6 92.6 8 .4 (-) 3 .6  1 1 9 

3 1 1 .4 (+) 0.6 87.7 12  (+) 3 .6 83.3 

4 1 1 .4 0 87.7 1 1 .4 (-) 0 .6 87.7 

5 1 1 .4 0 87.7 12  (+) 0.6 83.3 

6 1 1 .4 0 87.7 1 1 .4 (-) 0.6 87.7 

7 1 1 .4 0 87.7 12 (+) 0.6 83.3 

8 1 1 .4 0 87.7 12  0 83.3 

9 1 1 .4 0 87.7 12 0 83.3 

Mean 1 1 .33 0. 1 5  88.24 1 1 .47 1 .2 88.24 

S.D. 0.2 0.28 1 .63 1 . 1 8  1 .5 1 1 .69 

Table 4.3 above compares the period durations, jitter, and Fo variation of two phonation 
types for nine successive glottal periods. Glottal periods are numbered from 1 to 9 in the 
leftmost column, and the algebraic signs (±) indicate the direction of perturbation 
differences between adjacent periods. The starting point for measurement of dura tiona I 
differences is therefore the second cycle. In terms of Fo ' the data are certainly well-matched 
- the mean is identical - thus excluding one variable that might exert an influence on 
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peak-to peak duration variation. To give an  idea of the cyclic nature of duration 
perturbation in creaky voice, a perturbation measure proposed by Hecker and Kreul (1 97 1 ,  
cited in Baken 1 987 : 1 73) can be used to determine the 'directional perturbation factor' 
(DPF). This quantification method is not concerned with the size of the period perturbation. 
Instead it counts the number of times that successive periods change sign (±); that is, diminish 
or increase the duration of their period relative to a preceding period. When applied in the 
speech pathology setting, the DPF sign change count is divided by the number of differences 
in a sample of data. This derives a percentage value for comparison to a tentative norm. 

I have adopted part of this methodology (i.e. the sign changes) because it can be used to 
show graphically the dura tiona I characteristics of WM creaky voice as opposed to modal 
voice. The values for durational differences (tn - tn _ 1) provided at Table 4.3 are plotted in 
Figure 4.23 below. 
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Figure 4.23: Period-to-period differences (in msec) for modal and creaky 
voice phonation over ca. 1 00 msec 
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Cycles 2 and 3 show durational variation in both the modal and creaky voice examples. 
The magnitude of the change from a negative to positive value for creaky voice, however, is 
much greater than for modal voice, and these duration differences might be interpreted as 
being in a relative relationship to the degree of variation seen in successive cycles for both 
phonation types. After two periods of initial instability, the modal voice durations for 
successive cycles become consistently regular. This contrasts strongly with the creaky voice 
example, with its alternating long and short pattern. 

Jitter is consistently observed in the spectrograms of all creaky voice vowels occurring in 
the corpus, which therefore suggests that this feature may be used as a reliable acoustic cue 
for the identification of creaky voice in WM. 

4.5.2 Summary of findings 

It would appear that the principal acoustic correlate of creaky voice for one native 
speaker of WM is jitter. The extent to which this acoustic feature is generally representative 
of creaky voice phonation in the language cannot be determined until the data of more 
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individual speakers is investigated and the results collated, as was done in the study of 
Ladefoged et al. ( 1 988). Nevertheless, for one native speaker, two discrete phonation types 
are demonstrated to form the basis of a phonemic contrast at one articulatory position, and 
differences between creaky voice and modal voice have been shown to be quantifiable by 
instrumental means. With the data of _ more speakers, creaky voice might be further 
examined to determine the best methods of quantification both within WM and cross
linguistically, and to enhance our understanding of the acoustic characteristics of this 
phonation setting from a typological perspective. 

This concludes an instrumental study of some aspects of acoustic phonetics in WM. In 
the following chapter I give a description of the tonal system of WM based on an auditory 
analysis and present the results of a perception test carried out with a native speaker. 
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5 Tonal phonology 

5.1 Introduction 

This chapter describes the tonal system of WM and has the following organisation. 
Section 5 . 1 . 1 provides an overview of previous research on the tonal systems of the KCN 
languages of north-east India . Section 5 .2 describes the methodology and findings of the 
auditory analysis of monosyllabic words. Section 5 .3  describes the analysis of disyllabic 
words. Section 5.4 examines the features of the falling pitch. The chapter concludes with a 
description of two perception tests in §5.5 and an interpretation of the results. 

5. 1. 1 Previous research on tone in Kuki-Chin-Naga languages 

Very little is known about the tonal characteristics of Tibeto-Burman languages spoken in 
north-east India. The first few descriptions, done in the latter part of the nineteenth century 
and the first half of the twentieth century, by and large tended to ignore tonemic contrasts in 
languages that have subsequently been reported to have lexical tone. This of course assumes 
that lexical tone in these languages is not an innovative development of the intervening 
period. Regrettably, a number of grammatical sketches done more recently on KCN 
languages of the north-eastern region continue the tradition of giving tonal phenomena short 
shrift, usually devoting no more than a few cursory lines to its description. 

To the best of my knowledge there are only two previous acoustic investigations of KCN 
languages. Blakenship et al. ( 1 993) present an acoustic description of the Khonoma dialect 
of Angami; their paper briefly describes the segmental phonemes, voice onset time of stops, 
and tones, with a main focus on the acoustic characteristics of the voiceless nasal series. 
Chelliah ( 1 997) gives a short acoustic description of tone in her grammar of Meithei 
(Manipuri), in which minimal tone pairs were digitised and their fundamental frequencies 
determined by an automatic pitch extraction algorithm. The pitch shapes of the minimal 
pairs were then individually plotted on graphs. The results demonstrate a correlation of the 
acoustic features of tone to an auditory analysis identifying two contrastive pitches. 

A number of auditory descriptions of tone have been done on KCN languages. Burling 
( 1 960) provides a brief description of the tone system of Angami, and Kapfo ( 1 989) 
examines tone sandhi phenomena in Khezha, a language closely related to Angami and 
spoken in southern Nagaland and Manipur. Weidert ( 1 979,  1 987) provide the most 
comprehensive descriptions of KCN tonology to date. These works posit tonal categories 
arising out of phonation types to account for the development of lexically contrastive tone in 
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subgroups of Tibeto-Burman. Presumably Weidert's account of Tibeto-Burman tonology is 
largely based upon his own extensive auditory analyses of the tones of Tibeto-Burman 
languages; unfortunately, detailed descriptions of the individual tonal systems of KCN 
and other languages, including the methodology by which they were validated, were never 
made available in print. His publications are concerned with the establishment of tonal 
correspondences and tonogenetic reconstruction , and consequently give only minimal 
descriptions of synchronic tonal systems in the many languages examined. 

Next to nothing is known about the tone system of Mongsen Ao. This book presents the 
first detailed auditory and acoustic description of the language. 

5. 1.2 Data sources 

The tonal analysis is based on the citation forms of two speakers (CL and MA). The 
corpus of CL was recorded under non-laboratory conditions in Nagaland on a portable Sony 
TCM-SOOOEV tape recorder with an external Sony ECM-FO I electret condenser 
microphone. The corpus of MA was recorded in the recording studio of the phonetics 
laboratory of the Department of Linguistics (Arts) at The Australian National University. 
The latter corpus was expanded with recordings done in Sydney using the portable Sony 
equipment. The elicited data of the two corpora were also compared with texts and 
additional word lists of native speakers recorded in Nagaland. Different corpora were used 
exclusively for certain aspects of the tonal analysis. After all the data at hand were 
transcribed and considered, only CL's corpus was used for the auditory analysis of the 
disyllables presented in §S . 3 ,  and only MA's corpus was used for the perception tests 
described in §S .S .  

5.2 Auditory analysis of monosyllables 

5.2. 1  Procedure 

The main consultants (MA and CL) were given a Swadesh word list of approximately two 
hundred items and requested to give three repetitions of each word in WM. The original 
word list that I recorded in Australia with MA revealed that pitch had a lexically contrastive 
function in the language, as demonstrated by the first minimal pair encountered - [tsa550 j55] 
'rain' and [tsa330 j33] 'sun' - and eventually by other more extensive minimal sets of words 
that were either encountered in elicitation or offered by consultants. 

MA had a naturally low fundamental frequency (hereafter Fo) and a considerably narrow 
pitch range resulting in very small pitch differences between adjacent tones. He also had a 
naturally creaky voice. These two factors combined to make it extremely challenging firstly 
to identify the pitch level of elicited words, and secondly to distinguish phonemic creaky 
voice from non-phonemic creaky voice. It was reported in Chapter 3 that the creaky voice 
phonation type only occurs contrastively on the low central vowel, but this could not be 
established on the basis of MA's data alone. Because of these combined difficulties, the 
auditory analysis of tone was postponed until I had obtained the elicited data of another 
native speaker (CL) recorded in Nagaland. Once perceptually significant differences 
between pitch levels could be established for CL's data, the tonal transcriptions were 
compared to those of MA's data. The following methodology was then employed to 
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determine the maximum number of contrastive tonemes and the pitch level of each elicited 
word in the corpora of both speakers. 

The data were transcribed phonetically and each syllable was assigned a pitch value 
according to auditory impressions. Initially, Chao letters (Chao 1 930) were used to 
transcribe tones and each syllable was assigned integers of 1 to 5, with 1 representing the 
lowest level. As the lexical tones are heard to be quite consistent in pitch height over their 
durations, generally two integers were found to be more than sufficient to characterise the 
pitch shape of each syllable. An exception to the level nature of lexical pitch was 
demonstrated by the only conjunction elicited in the word list of CL, namely [taP] 'and' ,  
which has a high-to-mid falling contour. The results of an investigation into the perceptual 
features of this falling pitch are presented in §5.4 below. 

Insofar as it was possible, the data were separated into syllable types to control for rhyme 
duration and the intrinsic effect of consonant segments on pitch. Ideally, a tonal analysis 
should also control for the effect of intrinsic pitch of vowels, as Fo is known to vary with 
vowel quality (Lehiste 1 970:68ff.); however, there was an insufficient number of examples 
for all three syllable types and tonal groups (described below) to control for this and to still 
produce representative results. Nevertheless, the corpus listed in Appendix A demonstrates a 
fairly even distribution throughout each group, therefore it is unlikely that the results have 
been significantly distorted by the influence of any particular vowel quality's intrinsic pitch. 

At the first approximation, four phonetic pitch levels were identified in the data of CL, 
but no minimal quadruplet could be offered by either CL or MA to demonstrate four 
contrastive pitch levels. Nor was there any distributional evidence of segmentally 
conditioned allotony that might have indicated less than four contrastive levels. Pike 
( 1 948 :49) recommends dividing words of the corpus into uniform groups as an aid to tonal 
analysis, so to check the accuracy of my initial pitch approximations, all examples of each 
phonetic pitch level were sorted according to the syllabic structure of the word in which they 
occurred; that is, whether mono, di- , or tri-syllabic, whether stopped or unstopped and, if the 
latter, whether the coda was filled by a nasal or unfilled (a syllable with a nasal coda will 
henceforth be referred to as a nasal syllable, after Rose ( 1 992)). Then the members of each 
tonal group were respectively dubbed from the master tape onto a second tape for 
comparison. 

When there are relatively small differences between pitch levels and no distinctive 
contours or durations by which to identify a particular toneme as is possible in Thai, for 
example, with its low-dipping-rising and high-falling contours or short durations on checked 
syllables (Coupe 200 1 ), hearing all the representatives of each tone group in this manner 
assists one to identify any inaccuracies in the pitch transcriptions. Aberrations were 
subsequently re-dubbed with words of the same pitch level and the transcriptions adjusted 
until consistency between the pitch levels and transcriptions of all members of each tone 
group was established. Another advantage of this method of sorting according to tone and 
syllable type is that it can help to identify segmentally conditioned allotony if it exists in the 
system. 

Despite identifying four pitch levels in the data of CL, only three pitch levels were heard 
in MA's data. No minimal triplet of monosyllabic words differentiated solely on the basis of 
three lexically contrastive tonemes could be found in the corpus, but sets of disyllabic words 
constituting minimal tonemic contrasts are attested. Minimal sets of disyllabic words 
demonstrating three contrasting tonemes were also readily proffered by both native speakers; 
some examples are provided below in (5 . 1 -5 .2). It was noted in Chapter 2 that disyllabic 
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words constitute the dominant pattern in the corpus. This perhaps explains why minimal 
contrasts are more easily found among disyllabic words than among monosyllabic words. 

(5. 1 )  Itamal)l [ta33maI)55] 'all ' 

(5.2) 

Ita-mal)I [ta33maI)33] 'NPF-body' 
Ita-mal)I [ta "maI)33] 'PROH-believe' 
Ita-mal)I [ta55mal) " ]  'NPF-dark' 

Itsal)fI 
Its a I)TI 
Itsal)JI 

[tsa55I) j55] 
[tsa33I) j33] 
[tsa55I)j " ]  

'rain' 
'sun' 
'wild dog' 

Once the data from both speakers were compared together with the evidence of minimal 
pairs, it became apparent that the fourth level in the data of CL was phonetically salient but 
phonemically non-contrastive, perhaps resulting from unconscious shifts in pitch range on 
the part of the speaker during the elicitation session, or from extreme phonetic variation in 
pitch height occurring within the range of the high toneme and subsequently heard as a 
distinctive pitch level. 

Since I could not account for CL's extra level and a fourth tonemic contrast could not be 
demonstrated, a decision was made to treat the two phonetic levels I heard at the upper 
registers of CL's pitch range as being representative of just one toneme. Syllables transcribed 
as having pitch levels of [44] and [55] were subsequently all reanalysed as having a pitch 
level of [55] .  Obviously, if these two tonal groups had not been merged into one, I would 
have had to account for the high toneme having two very close allotonic realisations, i.e. 
[44] and [55], whose realisations were not seen to be phonetically motivated, and which only 
occurred in the data of one speaker. Alternatively, positing that pitches [44] and [55] occur 
in free variation would have been equally as unappealing. 

A third word list was also recorded in Nagaland on my behalf by CA, a tertiary educated, 
female native speaker of WM in her early thirties. This set of data is strikingly divergent 
from the corpora of the two male speakers because it does not appear to demonstrate 
lexically contrastive pitch consistently. For many of her citations, CA tended to produce a 
rising pitch on the first two tokens, followed by a falling pitch on the last token, somewhat in 
the intonational, list-reading manner of speakers of non-tonal languages. For example, of 
three tokens of the word 'bark.PAsT', the first two tokens had a dipping-rising contour 
[tsaI)3

25] ,  but the third token was completely different again with a mid-falling contour 
[tsaI)3 ' ] .  None of these pitch contours is even remotely similar to the pitch shapes produced 
by MA and CL for the same citation form uttered in isolation, as both male speakers 
pronounced the word with a low level pitch, viz. [tsal) "] .  

A number of inferences could be drawn from the peculiarities of CA's corpus: (a) WM 
does not consistently use pitch to signal lexical contrasts, since in  elicitation one speaker did 
not faithfully pronounce words with a consistent pitch level - WM might therefore be 
evolving into an intonation language through a process of tonal decay and loss of lexically 
contrastive tone; or (b) WM is a tonal language but pitch is only used contrastively by some 
speakers in a stream of speech; that is, in words spoken in isolation, pitch provides redundant 
information; or (c) WM is a tonal language and pitch is contrastive in elicited words spoken 
in isolation, but in the data of one speaker, I was unable to determine the parameters by 
which it was manifested. 

While CA's corpus is certainly problematic for this analysis, I assume that the absence of 
tonal contrasts in her elicited data is more likely to be a feature of her idiolect rather than 
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being representative of the language generally. The assertion that WM is a tonal language 
for at least some speakers of WM is firmly founded upon the numerous minimal sets of 
words in which lexical contrast is consistently and unequivocally signalled by pitch, and by 
the results of perception tests. Furthermore, pitch levels on words uttered in isolation by both 
MA and CL show a systematic uniformity that would be altogether absent in a non-tonal 
language. Less convincing evidence but also worthy of mention is the observation that in 
running speech, all speakers appear to aim for specific pitch targets on each syllable of each 
word. This contrasts strongly with an intonation language such as English, in which 
intonations are much more sparsely distributed over phrases and are highly variable. 

It would certainly be useful to record sets of minimal contrasts uttered by CA, firstly to 
see how the tonal contrasts produced by the other speakers in this analysis are manifested in 
her speech, and secondly, to devise a perception test so as to determine if any of the 
inferences advanced above can be substantiated. A survey of a sizeable number of native 
speakers might also be used to determine to what extent contrastive pitch is or is not a 
characteristic of words uttered in isolation. 

Lastly, it is relevant and perhaps revealing to note and that MA and CA are members of 
the same family and are both fluent speakers of English, so to some extent they have been 
subject to the same linguistic influences shaping the way they speak Mongsen. A comparison 
of the word lists in Appendix B demonstrate that while MA's pitch realisations on elicited 
words show much more concordance with CL's data (as opposed to CA's), there is still 
considerable deviation in these two speakers' individual pitch realisations for the same words. 
Subsequent research done with over a dozen native speakers of other varieties of Mongsen 
clearly demonstrate that MA's pitch realisations, particularly on the word-final syllables of 
elicited di- and trisyllabic words, deviates substantially from the Mongsen norm. 

5.2.2 Results 

The auditory analysis identifies three lexical tonemes occurring on all six vowels and on 
all syllable types. Phonetically, the high toneme is realised at a pitch level of [44] to [55] ;  the 
mid toneme has its focus at [33] ,  but may be as low as [22] or as high as [44] ;  and the low 
toneme is realised at a pitch level ranging from [ 1 1 ]  to [22]. For reasons of descriptive 
economy argued for in §5 .2 . 1  above, only one allotone is proposed for each toneme. 

(5.3) High: 
Mid: 

Low: 

[55] 
[33] 

[ 1 1 ]  

The following examples of monosyllabic words demonstrate that the three lexical 
tonemes are not restricted to specific syllable types, nor to initial consonant types, nor to 
specific word classes. 

(5.4) Stopped syllables: 

!High! IfJi71 'blood' 
!Midi ItJhTtl 'eight' 
fLowl Ithapl 'throw.PAST' 

(5.5) Nasal syllables: 

!High! ItS81)1 'stab.PAST' 
!Midi Isal)l 'fill.PAST' 
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fLowl Inal)l 'you' (so) 
(5 .6) Unstopped syllables: 

!High! lail 'dog' 
/Midi IsM 'die.PAST' 
fLowl Inil 'I ' 

The supra segmental phonology of WM demonstrates minimal pitch height differences 
between contrasting levels and great homogeneity in pitch shape. Unlike contour tone 
languages, in which the pitch shape contributes an important cue to the identification of a 
particular toneme, the level terraces of a register tone language offer precious little in the 
way of cues to aid in the identification of contrasting tonemes. The only perceptual cue for a 
toneme might be its pitch height relative to the other tonemes in the system, so that a slight 
shift upward or downward in key can easily result in confusions with adjacent pitch levels for 
the transcriber. Morse ( 1 963 :35) reports a similar system in Rawang, in which he observes 
that ' [t]one is entirely a matter of contrastive and relative pitch. Thus if a high tone and low 
tone were pronounced one musical octave apart or only a fraction of a tone apart, it would 
make no difference as along [sic .] as the difference was contrastive', and in the same passage 
he proposes that ' [a] syllable pronounced in isolation would thus be entirely ambiguous, until 
another syllable was pronounced to provide a contrastive referent' .  Whilst the former 
statement is a valid observation, the latter claim is shown on empirical grounds to be 
incorrect for WM, because once one becomes accustomed to a speaker's pitch range, a word 
uttered in isolation is much more accurately identifiable; this is suggested by the high rate of 
intelligibility of isolated utterances in the perception tests discussed in §5.5 below. 

The pitch levels of WM are not absolute and may therefore overlap; in the absence of 
phonological cues such as distinctive pitch contours or salient differences in duration, what is 
held to be phonemic ally significant is the pitch level relative to that of preceding and/or 
following syllables. This is because WM has downdrift, a pitch lowering process whereby a 
phonemically high pitch, for example, tends to be realised at a phonetically lower level 
towards the end of a sentence relative to its level at the beginning, as the following narrow 
phonetic and phonemic transcriptions of pitch demonstrate. 

(5 .7) [ a551uI)55 
a-luI] 

tsa55 rak" l i " ] 
(sa rilkli 

NPF-stone DET move.PAST 
'The stone moved. '  

(5.8) [pha55n il)55nok55 na33 a441uI)44 tsa44 rakl l i "u?22] 
phanil]nuk na a-lUI] (sa rilkli-li? 

earthquake AOT NPF-stone DET move-CAUS.PAST 
'The earthquake caused the stone to move.' 

In (5.7) both syllables of la- l lIl)l 'NPF-stone' are heard to have a phonetic pitch level of 
[55 ] ;  in (5.8) la- llIl)l is subject to downdrift due to its position of occurrence in the utterance. 
While the tonemes of its syllables are still phonemically !High!, they are realised phonetically 
at the lower pitch level of [44]. Similarly, the causative has an underlying /Midi tone giving 
it a pitch level of [33 ]  usually, but because of its position of occurrence at the end of the 
utterance it is subject to downdrift and consequently realised at the lower pitch level of [22]. 
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5.3  Auditory analysis of disyllables 

CL's corpus of disyllables was transcribed and checked using the procedure outlined for 
the analysis of monosyllables in §S.2. Once again, the size of the corpus did not allow for 
control of the effect of intrinsic pitch of vowels, but it did contain a sufficient number of 
disyllabic words to establish three representative categories on the basis of their segmental 
and structural uniformity. Words were sorted into two groups according to the structure of 
their final syllables; this divided the corpus into stopped and unstopped disyllables. The 
unstopped disyllables were further divided into those with medial sonorants and those with 
medial voiceless obstruents, thus yielding the following three groups of words having a 
(C)VCV(C) disyllabic structure: 

Category (i): stopped disyllables with a medial sonorant e.g. [t0330at33] 

Category (ii): unstopped disyllables with a medial sonorant e.g. [ta33Iam33] 

Category (iii): unstopped disyllables with a medial voiceless obstruent e.g. [tfhj l l pa1 1 ] 

In a Swadesh list of approximately 200 lexical items constituting independent words, di
and trisyllabic words were found to comprise 79% of the data (62% and 1 7% respectively). 
Of the disyllables, the majority (83% of total disyllables) maintain consistency in pitch height 
over their two syllables. This allowed each of the above-mentioned categories to be 
subdivided according to pitch level into three representative tonal groups - IHigh-High!, 
IMid-Midl and ILow-Low/. The three tonal groups of each category were later used for the 
acoustic analysis of disyllables, the results of which are presented in §6 .3  of Chapter 6 .  
Other tonal permutations in  disyllabic words occurred much less frequently in  CL's data; e.g. 
!Low-Midi ( 1 0% of total disyllables), !High-Midi (3% of total disyllables), !High-Lowl « 2% 
of total disyllables) and /Mid-High! « 2% of total disyllables). There were no occurrences of 
disyllabic words with a ILow-Highl or IMid-Lowl pattern. The attested sequences 
demonstrate that there is a strong tendency to avoid differences in adjacent pitch levels in 
poly-syllabic words, particularly if those differences are extreme, although this cannot be 
posited as an infallible rule because there are occasional exceptions encountered in disyllabic 
roots in the corpus, e.g. Ita-maol 'NPF-dark', (High-Low) and la- lui 'NPF-field' (High-low). 
A good number of the di- and trisyllabic words with different pitch levels are composed of a 
root plus one or more affixes that have become lexicalised with their own specific tones, e.g. 
Itamifuul 'bad' ,  transparently formed from the nominal prefix Ita-I, the negative prefix Ima-I 
and the verb root laJul 'good' .  Alternatively, they may be formed from compounds that have 
subsequently become absorbed into the lexicon e.g. Itapsatl 'kill.PAST', from Itapl 'hit ' plus 
the fossilised suffix I-satl 'do to death', so if the majority of these counter-examples can be 
accounted for by lexicalisation processes, then WM is found to be a language with an 
overwhelming preference for all the syllables of its polysyllabic words to share the same 
pitch level. 

5.4 The falling pitch 

In  addition to the three level tonemes identified in the corpus, a falling pitch is 
consistently found to occur word-finally on verb stems marked by the narrative converb 
suffix l-aJ/, and it is also found on the one conjunction occurring in citation form in CL's 
corpus, viz. ItaJI 'and' .  The falling pitch is marked separately with a circumflex accent in 
phonemic transcriptions, although for reasons discussed in §3.7 of Chapter 3 it is more 
convenient to treat it phonologically as an underlying sequence of IHighl and !Lowl tonemes 
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mapped onto one syllable, rather than to accord it independent tonemic status; another 
compelling reason for denying it tonemic status is its highly constrained distribution. Since 
both the narrative converb suffix l-aJI and the conjunction ItaJI have a similar form and 
function, it is highly likely that they stem from the same diachronic source, with the clause 
conjoining function of ItaJI the consequence of a morphological reanalysis of the narrative 
converb and its clause-final distribution. 

The following minimal pairs demonstrate the contrastive function that the falling pitch 
plays in disambiguating the narrative converb suffix from the segmentally identical present 
tense suffix. 

(5.9) Ijakl 'beat' + l-aJI PRES -7 Ijak-aJI 'beat-PRES' 
Ijakl 'beat' + l-aJI NCV -7 Ijak-aJI 'beat-NCV' 

/tfa?1 'eat' + l-aJI PRES -7 /tfa-JI 'eat-PRES' 
ItJa?1 'eat' + l-aJI NCV -7 ItJa-JI 'eat-NCV' 

The verb roots of the example words in (5.9) above have underlying low tones that are 
subject to sandhi perturbations when taking certain suffixes. In the examples formed with 
the verb root ItJ a? I 'eat ' ,  suffixation also creates the phonetic conditions under which the 
glottal stop is deleted word-internally; this in turn results in the deletion of the schwa of the 
present tense and narrative con verb morphemes when juxtaposed with the more stable low 
central vowel of the verb root. Vowel deletion of this nature involving suffixes was 
described in §2 .5 .2 and circumstances resulting in the deletion of the glottal stop were 
discussed in §2.7.  

Recall that features introduced by Halle and Stevens ( 1 97 1 )  are used in §3 .8  to 
decompose the falling pitch into IHighl and ILowl components. The phonological 
representation of the falling pitch and the distinctive features matrix for tonemes are 
repeated below for convenience, renumbered as (5. 1 0) and Table 5 . 1  respectively. 

(5 . 1 0) 
H L 

[ +stiff ] [ -stiff J -slack +slack 

� 
(J 

Table 5.1 :  Distinctive features matrix for tonemes 

!High! /Mid/ fLow/ 
stiff + - -
slack - - + 

From the examples of (5 .9) above, we might surmise that the initial lHigh/ component of 
the falling pitch marking the narrative converb suffix spreads leftward if it is not blocked by 
the presence of a root-final consonant, thereby displacing the underlying tone of the verb root 
(as in ItJa-JI 'eat-Ncv'), or else it causes the erstwhile tone of the root to undergo a partial 
assimilation in pitch height (as in Ijak-aJI 'beat-Ncv'). While acknowledging that many more 
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examples are required to substantiate any interpretation, this does seem to support the 
decomposition of the falling pitch into a sequence of a !High/ and a !Low/ toneme, as it is 
only the immediately adjacent /High/ component that exerts an effect on the tone associated 
with the root. Phonetically, the falling pitch is realised as [53 ]  for the conjunction /t8J/ 'and' ,  
and as [53]-[3 1 ]  for the narrative converb suffix. Both demonstrate similar contours when 
their Fo values are plotted as a function of duration (cf. the Fo contours of Figure 6. 1 0), so 
irrespective of Fo height at rhyme onset, !High-Low/ serves to represent phonologically all 
phonetic realisations of the falling pitch. 

In addition to marking the contrast between the narrative converb suffix and the 
segmentally identical present tense marker, arguably the falling pitch has a primary prosodic 
clause boundary marking function, since both the narrative converb suffix and the falling 
pitch are constrained to occurring word-finally at the end of subordinate clauses. The 
following example taken from a text demonstrates this distribution: 

(5 . 1 1 )  WalU (sa pB la-ja? W8 
crow DET PROX come-PROG see-NCV ONOM just do-NCV 

jim-a wa-juk 
fly-pcv go-PERF.PAST 
'The crow saw it coming and just cried out "Caw!" and flew off. ' (lit. 'The 
crow seeing it coming, and just crying out "Caw!" flying went a way. ') 

Because of the nature of its distribution and this highly specific boundary marking 
function, the prosodic domain of the contour tone is best viewed as embracing the entire 
(subordinate) clause, as opposed to the level pitches of the lexical tones, whose prosodic 
domain is limited to just their respective syllables. Or to borrow an analogy that Chao 
( 1 970:39) offers as an eloquent explanation for the simultaneous existence of tone and 
intonation in Chinese, the relationship of the level tones of syllables to the contour tone of 
clauses subordinated by the narrative con verb suffix can be equated with 'small ripples riding 
on large waves'. 

5.5 Perceptual analysis 

To determine to what extent the tonemes of WM are identifiable to a native speaker, I 
carried out a perception test with MA using his previously recorded data. A perception test is 
a valuable means of determining the number of distinctive tonal contrasts that exist in a 
language. Responses can be used to assess the rigour of the phonological analysis, and 
confusions can serve to identify commonalities between tonemes that must exist for those 
confusions to occur. Perceptual testing is therefore an essential component of the auditory 
analysis of any tone language. 

5.5. 1  Procedure 

The preparation for the perception test was as follows. From MA I elicited tokens of 
target words constituting sets of minimal tonal contrasts. These were then dubbed in a quasi
random fashion onto a second tape, interspersed with randomly selected words from MA's 
previously recorded corpus. The end product was a test tape of two hundred and twenty-five 
words containing nine tokens of each target word. The target words were recorded one 
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month before the perception test was administered, and MA was deliberately kept ignorant 
as to the purpose and nature of the test. The test tape was played and his response to each 
test word was noted. He was permitted to replay any words as many times as required, and 
the entire session was carried out in one sitting at a pace of his choosing. Two sets of 
minimal contrasts were used for the perception test. These were listed above at (5 . 1 -5 .2) and 
are repeated below for convenience. 

Set 1 
ItamaOI 
Ita-maOI 
Ita-maOI 
Ita-maOI 

Set 2 
Itsaofi 
Itsaoll 
Itsaoil 

[ta33mao55] 
[ta33mao33] 
[ta l l mao33] 
[ta55mao l l ] 

[tsa550 j55] 
[tsa330j33] 
[tsa550j I I ] 

'all' 
'NPF-body' 
'PROH-believe' 
'NPF-dark ' 

'rain' 
'sun' 
'wild dog' 

I add the caveat that these perception tests were based on the recorded data of just one 
speaker, and that each of the test words was dubbed onto the test tape nine times. Under 
ideal conditions it would be more revealing to use at least five or six individuals to record 
multiple elicitations of each test word, so as to see how well an individual copes with 
between- and within-speaker variation. 

5.5.2 Results of first perception test (Set 1) 

The results of the first perception test using the test words of Set 1. are presented in the 
following confusion matrix of Table 5.2,  and their individual Fo shapes are provided in the 
line chart of Figure 5 . 1 .  A description of the methodology by which the Fo shapes and 
durations of the tonemes were calculated can be found in §§6. 1 . 1 -6. 1 .2 .  

Table 5.2: Confusion matrix for the four words of Set 1 in  which 
lexical contrast is signalled by pitch 

Stimulus � ItamaO/ (MH) Ita-maO/ (MM) /ta-maO/ (LM) Ita-maO/ (HL) 
-J.. Response 'aU' 'NPF-body' 'PROH-believe' 'NPF-dark' 

ItamaOI (MH) 9/9 
'all' 

/ta-maOI (MM) 9/9 4 
'NPF-body' 

/ta-maO/ (LM) 5/9 
'PROH-believe' 

/ta-maO/ (HL) 9/9 
'NPF-dark' 
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In Table 5 .2 ,  stimuli are located on the horizontal axis and responses are located on the 
vertical axis. Numbers in the shaded cells indicate the number of correct responses to nine 
tokens of each test word. A number outside of a shaded cell identifies a confusion, with 
coordinates indicating the stimulus and the response. For example, out of nine responses to 
the stimulus Ita-m a ol 'PROH-believe' ,  five were correct and four were incorrect; the 
coordinates indicate that all four of the incorrect responses were given as Ita-maol 
'NPF-body' .  

The confusion matrix of Table 5 .2 demonstrates a high rate of intelligibility for the words 
tested (an overall intelligibility of 89%), with confusions only occurring between two stimuli 
having adjacent pitches; viz. the stimulus Ita-maol 'PROH-believe' (Low-Mid) was confused 
with Ita-m a 01 'NPF-body' (Mid-Mid) in four out of nine responses. Interestingly, the 
confusion was unidirectional, suggesting that this is unlikely to be attributable to chance. If 
the result were dependent upon chance, then we would also expect to find at least some 
confusions with Ita-ma ol 'PROH-believe' (Low-Mid) given in response to the stimulus 
Ita-ma ol 'NPF-body' (Mid-Mid), yet there was 1 00% intelligibility for all the stimuli of 
Ita-maol 'NPF-body' that were tested. 

It becomes clear as to why confusions occurred between the /Low-Midi tones of Ita-maol 
'pROH-believe' and the IMid-Midl tones of Ita-ma ol 'NPF-body' after their respective Fo 
shapes are compared in the line chart of Figure 5 . 1 below. Firstly, the final syllables of both 
words have a very similar Fo height and contour, the main difference being a slightly longer 
rhyme duration for Ita-maol 'PROH-believe' .  As the difference amounts to a mere 60 msec, 
this is unlikely to contribute a perceptual cue. Also observed in the Fo shapes of the final 
syllables is a gradual divergence in Fo height - Ita-maol 'pROH-believe' maintains quite 
consistent Fo height over its duration with a very slight rise-fall mid-way through the rhyme 
duration, whereas Ita-ma ol 'NPF-body' shows a consistent decline in Fo height between 
rhyme onset and termination. This, however, is also held to be too small a difference to 
provide a perceptual cue for the correct identification of a stimulus. 
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Figure 5.1 :  Individual Fo shapes and rhyme durations for the disyllabic words of Set 1 



98 Chapter 5 

A duration difference of 24 msec in the rhymes of the initial syllables is similarly highly 
unlikely to signal a contrast. A more probable perceptual cue is the lower Fo of the medial 
nasal in Ita-mal)I 'PROH-believe' .  This is observed to have an Fo of 82 Hz at onset, whereas 
the medial nasal of Ita-mal)I 'NPF-body' has a Fo of 88  Hz at onset. A difference of 6 Hz is 
audible, and perhaps most importantly, the Fo difference occurs in the salient position of a 
syllable margin. Although not entered in the line chart of Figure 5 . 1 ,  the medial nasal 
segments (whose time courses are represented by the broken line in each Fo contour) were 
calculated to have an Fo of 82 Hz for Ita-mal) I  'PROH-believe' and 8 7  Hz for Ita-mal)I 
'NPF-body' at 50% of their durations, suggesting that the 5-6 Hz difference in Fo between 
the nasal segments is maintained for a considerable interval of time. The difference is 
augmented by a drop from 8 8  Hz to 82 Hz in the Fo contour of the initial syllable of 
Ita-m a l)I 'PROH-believe' ,  and this occurs at the end of its short duration immediately 
preceding the nasal onset. 

I conclude that the fifty-five percent hit rate for the stimulus Ita-mal)I 'PROH-believe' is 
mostly attributable to perceptual cues provided by (a) the drop in Fo occurring in the initial 
syllable, and (b) the low Fo at the onset of the medial nasal, which is maintained for a 
substantial interval of its duration. The medial nasal presumably acts as the vehicle by which 
contrastive fLowl tone is conveyed. 

5.5.3 Results of second perception test (Set 2) 

A second perception test was carried out using the same methodology and informant, but 
with the minimal triplet of Set 2. Once again, stimuli are found on the horizontal axis, and 
responses on the vertical axis. Shaded cells indicate the number of correct responses to nine 
tokens of each word. There is little to comment on, since the results demonstrate 1 00% 
intelligibility for all tokens tested. 

Table 5.3: Confusion matrix for the three words of Set 2 in which 
lexical contrast is signalled by pitch 

Stimulus -7 Its81)11 (HH) Itsal)1/ (MM) Its81)iI (HL) J., Response 'rain' 'sun' 'wild dog' 

Its81)11 (HH) 9/9 
'rain' 

Itsal)1/ (MM) 9/9 
'sun' 

Its81)iI (HL) 9/9 
'wild dog' 

In the line chart of Figure 5 .2 below, it is observed that the rhyme durations of the initial 
syllables in the test words are extremely short and amount to less than 40 msec, which 
constitutes no more than four or five glottal pulses in their respective digitised sound waves. 
As in the previous line chart, time courses of the medial nasal segments are represented by 
the broken lines in each Fo contour. Given the relatively large differences in the Fo height of 
the final syllables of the test words, it might be inferred that the informant relies on the pitch 
height of the final syllable to achieve 1 00% intelligibility in the perception test, and that the 
pitch of the short initial syllable is tonally irrelevant or perceptually redundant. 
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Figure 5.2: Individual Fo shapes and rhyme durations for the disyllabic words of Set 2 

5.5.4 Conclusion 

The Fa shapes of the line charts in Figures 5 . 1 -5.2 demonstrate that as far as one male's 
tonal Fa range is concerned, differences in Fa height between contrasting tonemes are rather 
small. Nevertheless, the perception tests demonstrate that despite the small differences, 
tones can be readily identified by a native speaker. 

This concludes the description of the tonal phonology of WM. In  the next chapter I 
describe the methodology and results of an acoustic analysis of the monosyllable and 
disyllable tone groups and the contour tones presented in the auditory analyses of §§5 .2-5 .4. 



6 Tonal acoustics 

6.1 Introduction 

This chapter describes the methodology and results of an acoustic analysis of tone in 
WM. Section 6.2 describes the procedure used in the instrumental analysis of the corpus and 
presents the fundamental frequency characteristics of three categories of monosyllables. 
Section 6.3 presents the fundamental frequency characteristics of three categories of 
disyllabic words. Lastly, §6.4 describes the procedure and results of an instrumental analysis 
of the falling pitch. 

6.2 Acoustic analysis of monosyllables 

6.2. 1 Procedure for monosyllables 

The acoustic analysis of the monosyllables (as well as the disyllables) is based on data 
from CL's corpus; these data were also used for the auditory analysis presented in Chapter 5.  
For the acoustic analysis of monosyllables, citation forms representative of the three 
contrastive pitch levels identified in the auditory analysis were digitised with Kay 
Computerised Speech Laboratory (Kay CSL) using 1 6  bit quantisation at a sampling rate of 
10 KHz, after which temporally aligned wide band spectrograms (293 Hz) were made of 
each digitised utterance. 

Next, a comparison of the sound wave to the formants of the wide band spectrogram 
allowed the rhyme onset and termination point to be identified and marked. The rhyme onset 
was taken to be the first spectrographic evidence of glottal phonation demonstrating a 
formant structure consistent with the vowel or with the consonant-vowel transition of the 
citation form, and termination was judged to be the point at which periodicity was lost in both 
the sound wave and the temporally aligned spectrogram, usually coinciding with a decrease 
in peak-to-peak amplitude. The two points were marked and the relevant portion of the 
spectrogram was expanded to the full width of the frame, in preparation for the extraction of 
Fo ' Because the Fo of syllable onsets is reported to be tonally irrelevant (Howie 1 974), Fo 
was only calculated over the duration of that portion of the syllable identified as the rhyme. 

Initially Fo was determined by using the automatic Fo extraction algorithm of the Kay 
CSL software, but from the outset of the acoustic analysis I found that it sometimes gave 
spurious results, or was unable to extract Fo over the total duration of the rhyme. The 
greatest inaccuracy in automatic Fo extraction was observed to be associated with sections of 
the sound wave manifesting irregular peak-to-peak distances (identified as jitter in Figure 
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4.22); this is a characteristic of creaky voice phonation, but it may also be associated with 
non-contrastive glottalisation or the pre-closure phase of the glottal stop (observable in 
Figure 6 . 1  below and also in Figures 4.8-4.9 of Chapter 4 respectively). Such sections of the 
sound wave and temporally aligned spectrogram often correlated with Fo trace 'drop out' .  
This can be seen in Figure 6. 1 ,  in  which there are gaps where the Fo extraction algorithm has 
been unable to trace Fo . The Fo tracking is most erratic over the section of the spectrogram 
corresponding with the slightly glottalised onset. Furthermore, the overall Fo trace bears little 
resemblance to the perceived pitch contour throughout the duration of the rhyme, since the Fo 
value is approximately half that determined by a manual extraction method. The last section 
of the trace may be correct, but it is tonally irrelevant. 

, System Capture Data V iew L i nk Show Speak Ana lyze Ed i t  Tag Ha�ro � 
o 8 . 88888< 958 1 )  

Figure 6.1 :  Temporally aligned sound wave and wide band spectrogram (293 Hz) 
of [7aP] 'sew. PAS[ ' 

Because of the problems encountered with the software's automatic pitch extraction, Fo 
was instead determined by the following methodology. Having identified the rhyme by 
means of the process described above, the view of the wide band spectrogram was deleted 
and replaced by a narrow band spectrogram (24 Hz) of the rhyme aligned to the marked 
section of the sound wave. Next, the frequency range was adjusted to 0-1000 Hz. This 
usually allowed good resolution of the first seven or eight harmonics, but if not, the 
frequency range was made smaller as required. Values in Hz were then manually measured 
off the highest harmonic with the best resolution at seven sampling points, viz. 0%, 5%, 25%, 
50%, 75%, 95% and 1 00% of the duration of the rhyme. Fo is conveniently calculated off 
any harmonic because of the simple mathematical relationship that the harmonics bear to Fo ; 
it is determined by dividing the frequency of the nt. harmonic by n (Baken 1 987: 1 40). A 
comparison of Figure 6. 1 to Figure 6.2 below highlights discrepancies between the automatic 
and manual extraction of Fo for the same token. In the latter figure, the display range has 
been adjusted to 0-600 Hz to resolve the first four harmonics. At the onset of the rhyme, 
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the Fo is calculated off the fourth harmonic to be ca. 1 20 Hz; this rises to a height of ca. 1 25 
Hz for the duration of the rhyme before dropping very slightly at the termination. The Fo 
values manually read off this narrow band spectrogram bear little relationship to those 
that were extracted by the Kay CSL Fo tracking algorithm in the previous spectrogram of 
Figure 6. 1 .  

System Capture Data V i ew L i nk Show Speak Ana l yze Ed it Tag Macro Log 

0 . 20870< 9581 >  

Figure 6.2: Temporally aligned sound wave and narrow band spectrogram (24 Hz) of 
[?ai5] 'sew. PASf ' 

The sound wave and aligned narrow band spectrogram of Figure 6.3 on p. 1 03 illustrates 
the manual method of Fo extraction used for determining the Fo shape of a tone as a 
function of duration. Fo is measured off the fourth harmonic at seven sampling points, viz. 
0%, 5%, 25%, 50%, 75%, 95% and 1 00% of the duration of the rhyme (275 msec). 

It was reported in the auditory analysis of Chapter 5 that words were initially sorted 
according to syllable structure. Three categories of monosyllabic words were established in 
preparation for the acoustic analysis: stopped monosyllables (those with a stop coda) e.g. 
[ti755 ] ;  unstopped monosyllables e.g. [Ja i l ] ;  and the latter group were further divided into 
'oral ' and 'nasal ' monosyllables, e.g. [sa!)33 ] .  The nasals were expected to have higher Fo 
(Rose 1 992), hence the establishment of the separate category of unstopped monosyllables. 
Each syllable category was subdivided into three groups according to the pitch levels of its 
members; that is, low [ 1 1 ], mid [33] or high [55],  as determined by the auditory analysis. 
The words of each tonal group were then digitised and temporally aligned wide band 
spectrograms made of their respective sound waves in preparation for extraction of Fo . 
Mean Fo at each sampling point and mean rhyme duration were calculated for each group 
and the results plotted in line charts using Statview 5 1 2+ software. 
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Figure 6.3 :  Temporally aligned sound wave and narrow band spectrogram (24 
Hz) of the rhyme of [n i"]  'I ' 

The mean Fo shapes plotted in the line charts of Figures 6.4-6.6 below represent the three 
categories of monosyllables occurring in CL's corpus. These are based on five to nine tokens 
of each tone group, with the exception of the /Midi toneme stopped monosyllables, for which 
only three examples occurred in the corpus. Its rarity may be due to defective sampling, since 
the /Midi toneme frequently occurs on stopped disyllables. Individual Fo values and 
durations for all tokens together with means and standard deviations for each tonal group 
are listed in Appendix A according to syllable category. 

6.2.2 Results 

Figures 6.4-6.6 below present Fo plotted as a function of absolute mean duration for 
tones on stopped monosyllables, nasal monosyllables and unstopped monosyllables. The 
acoustic analysis reveals a hierarchy in terms of Fo of !High! > /Midi > /Low/ that 
corresponds closely with an auditory analysis identifying three contrastive tones. Fo is found 
to be the only correlate of tone; that is, there are no other correlates reinforced by phonetic 
features such as vowel quality or phonation type. 
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Figure 6.4: Mean IHigh/, !MidI and !Low/ Fo shapes for CL's stopped monosyllables 

'""' N ::r: '-" 
a 
LL 

O /low/ 
1 35 

1 30 

1 25 .� 
-

1 20 

1 1 5 
L,.}u- -r 

1 1 0 

1 05 ().o. � 

1 00 

95 

90 
o 50 

D /Mid/ 

I� 

L..I 

-u---- -" -

1 00 1 50 200 
Duration (msec) 

/). /High/ 

-0- -"1...!L 

"\.. rO 

250 300 350 

Figure 6.S : Mean /High/, !Mid/ and /Low/ Fo shapes for CL's nasal monosyllables 
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Figure 6.6: Mean /High/, !Mid/ and fLow/ Fo shapes of CL's unstopped monosyllables 

The most remarkable feature of these tones is the very small Fo differences between 
contrastive levels - just 1 0  to 20 Hz. A comparison of Fo heights for unstopped 
monosyllables with and without nasal codas demonstrates consistently higher mean Fo values 
for syllables with nasal codas. This could be attributable to the fact that the codas of all but 
two of the nineteen nasal-final monosyllables used in the acoustic analysis had a velar place 
of articulation. In an acoustic study of a dialect of Chinese, Rose ( 1 992) found that 
syllables with nasal codas, which happened to be velar, were associated with a higher Fo ' 

There was an insufficient number of nasal syllables in CL's corpus to exclude monosyllabic 
words with velar nasal codas and still have a sufficient number to establish representative 
groups for the three tonemes; consequently I cannot ascertain whether the higher Fo of nasal 
syllables is attributable to their having the feature [+nasal] ,  or to some other parameter. 

As expected, the rhymes of the stopped syllables are significantly shorter in duration than 
those of the unstopped syllables, while the nasal syllable rhymes are marginally longer than 
the those of the unstopped syllables. 

The tonemes of the stopped syllables are observed to have overall higher mean Fo values 
than their unstopped non-nasal counterparts. All Fo contours demonstrate little variation 
over time between and within the tonemes of the three syllable types; indeed they are 
remarkably similar in shape, suggesting that height of Fo is the sole perceptual cue for the 
identification of each toneme. The only exception to consistency in Fo height over time is 
seen with the !Low/ toneme of each syllable type. In stopped and nasal syllables, it is 8-1 0  
H z  lower in Fo height at rhyme termination than at rhyme onset; in unstopped monosyllables 
the diminution in Fo height between rhyme onset and rhyme termination is slightly less, at 
approximately 6 Hz. Despite demonstrating uniformity in Fo shape for all three types of 
monosyllable, these onset and termination differences in the !Low/ toneme are so acoustically 
and perceptually minimal that it is unlikely that the sloping contour provides a perceptual cue 
for its recognition. 
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6.2.3 Statistics 

A one-way ANOVA was done on individual Fo values at 50% of the duration of the 
rhyme to determine if the three tonemes identified in the auditory analysis differ significantly 
with respect to their Fo . The results of a Scheffe F-test show a statistically significant 
difference at 95% for all three tonemes in all three types of syllable. Test statistics are 
presented in Tables 6 . 1-6.3 below. 

Table 6.1 :  Results of one-way ANOVA on stopped monosyllables 

Toneme Count Mean S.D. Comparison Scheffe F-test 

fLow/ 9 102 3 .9 fLow/ v /Midi 1 5 .8 

/Mid/ 3 1 22 105 fLow/ v !High! 53.2 

/High/ 5 1 33 8.2 /Midi v /High! 3.8 

F = 56.7 

p = .000 1 

Table 6.2: Results of one-way ANOVA on nasal monosyllables 

Toneme Count Mean S.D. Comparison Scheffe F -test 

/Low/ 7 103 5 . 1  fLow/ v /Midi 1 2.6 

/Mid/ 6 1 1 5  4.9 fLow/ v !High! 64.0 

/High/ 6 1 30 2.6 /Midi v /High! 1 8 .4 

F = 64. 1  

P = .000 1 

Table 6.3: Results of one-way ANOV A on unstopped monosyllables 

Toneme Count Mean S.D. Comparison 

fLow/ 6 99 7. 1 /Low/ v /Midi 

!Mid/ 5 1 1 2 5.7 fLow/ v !High! 

/High/ 5 1 22 4.6 /Midi v !High! 

F = 26. 1 

P = .000 1 

6.3 Acoustic analysis of disyllables 

6.3. 1 Procedure for disyllables 

Scheffe F -test 

7.8 

26.0 

3 .9 

The methodology used for the acoustic analysis of disyllables is the same as that described 
above for monosyllables, with the following modifications. Firstly, durations of medial 
consonant segments were measured and their means calculated for inclusion in the line charts. 
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Secondly, because the initial syllables of some disyllabic words were of such short duration, 
at times there was insufficient energy present in the sound wave for the Kay CSL software to 
create a narrow band spectrogram of the rhyme that could be expanded to the full size of the 
screen. To sidestep this problem, I first made a temporally aligned wide band spectrogram of 
the whole duration of the utterance to identify the rhyme onset and termination points of the 
initial syllable using the methodology described above for the analysis of monosyllables. I 
then expanded the marked rhyme duration to the full width of the screen and noted the 
duration measurement in milliseconds at 0%, 5%, 25%, 50%, 75%, 95% and 1 00% of the 
duration of the rhyme. Next, I deleted the view of the wide band spectrogram, selected a 
sufficient portion of the sound wave that included the rhyme of the initial syllable, and made 
a narrow band spectrogram (24 Hz) of the portion. This had to contain enough energy to 
allow the software to generate a narrow band spectrogram of the selection. Lastly, I 
manually measured the Fe off the highest harmonic at my previously noted duration points 
in milliseconds, representing the above mentioned percentage points of the rhyme. This 
process was somewhat laborious, but it ensured maximum accuracy of Fe extraction for the 
rhymes of the short initial syllables. The Fe extraction method for the final syllables was the 
same as described for monosyllables. 

It was reported in §5 .3 that three categories of disyllabic words were established in 
preparation for their tonal analysis. To reiterate, these categories were: stopped disyllables 
with a medial sonorant e.g. [ta55 nak55 ] ;  unstopped disyllables with a medial sonorant e.g. 
[ta33 Iam33 ] ;  and unstopped disyllables with a medial voiceless obstruent e.g. [tJhj l l pal l ] .  The 
three disyllable categories were then sorted according to pitch level. Section 6.3 .2 presents the 
results of an instrumental analysis of disyllabic words bearing sequences of !High-Highl, 
!Mid-Midi and /Low-Low/ tonemes. These, it will be recalled, were the most frequently 
occurring tonal permutations encountered in the disyllabic words of the corpus. With a 
larger corpus, other tonal combinations in disyllables might also be examined. 

6.3.2 Results 

Figures 6.7-6.9 below plot mean Fe values as a function of absolute mean duration for 
/Low/, !Midi and /Highl tonemes on the three categories of disyllables described in §6.3 . 1 :  
stopped disyllables with a medial sonora nt, unstopped disyllables with a medial sonora nt, and 
unstopped disyllables with a medial voiceless obstruent. The Fe during the medial sonorant is 
interpolated, represented by the broken line. As reported in the auditory analysis of §5.3,  the 
abundance of disyllables with identical tones on both the initial and final syllable in CL's 
corpus allowed !High-Highl, !Mid-Midi and /Low-Low/ tonal groups to be set up. All tokens 
in the analysis conform to a (C)VCV(C) structure. 

Despite their short mean durations, the initial syllables of disyllabic words are heard to 
have three phonetic pitch levels in the auditory analysis, and these are demonstrated in the 
line charts of Figures 6.7-6.9. The speaker's Fe range in the initial syllables is slightly 
smaller than in the final syllables - initial syllables have a maximum range of 
approximately 25 Hz, whereas final syllables demonstrate a range of approximately 35 Hz 
for each category of disyllable. The final syllables compare quite closely with the 
monosyllables not only in Fe range, but also in mean differences in Fe height between the 
three contrasting tone levels. 
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Figure 6.9: Mean /High/, /Mid/ and fLow/ Fo shapes for CL's unstopped 
disyllables with a medial obstruent 
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Another feature of the initial syllables is the very small overall mean differences in Fo 
between the /Midi and !High! tonemes, as compared to the much larger overall mean 
difference in Fo height between the /Midi and fLow/ tonemes for all disyllable categories. A 
smaller Fo difference between the /Midi and /High! tonemes relative to the difference 
between the /Midi and fLow/ tonemes was also observed in the stopped and unstopped 
monosyllables of §6.22. This is unusual, since bigger differences in Fo usually occur at 
higher rather than lower frequencies, to ensure acoustic salience. 

The mean difference in Fo between the /Midi and !High! tonemes in the initial syllable Fo 
contours of Figure 6.9 is particularly small, constituting no more than 4-6 Hz for the total 
duration of the rhyme. Nevertheless, the perceptual difference was great enough for a 
phonetic pitch level distinction to be made in the auditory analysis and this is supported by the 
acoustic analysis. 

Returning briefly to the problem of the phonological status of tone on nominal prefixes, 
the discussion of the structure of polysyllabic words in §2.6 concluded that the phonological 
status of tone occurring on the nominal prefixes /a-/ and /ta-/ in polysyllabic words is 
difficult to determine from the available data. While it is not consistently predictable, a 
dominant tendency in CL's data is for the tone of a nominal prefix to be the same as that of 
the stem syllable, hence the high frequency of /High-High!, /Mid-Midi and fLow-Low/ tonal 
combinations in disyllabic words with prefixal syllables. This raises the possibility that the 
nominal prefixes are lexically unspecified for tone, and that a prefix's tone is assigned by the 
root only after word formation has taken place. If this is indeed the case, it would be 
necessary to identify two types of domain over which tone has scope in WM: one domain of 
tone being the syllable, applicable to mono- and disyllabic roots and grammatical 
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morphemes that are underlyingly specified for tone; the other domain of tone being the word, 
applicable to polysyllabic words in which the initial syllable is a tonally unspecified nominal 
prefix. The issue of the nature of tone on prefixal syllables is unresolved for the present but 
remains a topic worthy of further investigation and may have implications for the typology 
of tonal systems. 

Disyllabic words with nominal prefixes were not separated from those disyllables 
consisting of just an unsegmentable root prior to the extraction of Fo and the determination 
of mean values for each tone group in the acoustic analysis. Consequently no inferences can 
be drawn from the Fo pitch shapes of initial syllables in the line charts above, although the 
contours of the initial syllables of all tone groups are noted to bear a remarkable similarity to 
those of their respective final syllables. Individual Fo and rhyme duration values for each 
token used in the acoustic analysis can be found in the relevant tables of Appendix A. 

6.4 Acoustic analysis of the falling pitch 

6. 4. 1 Procedure 

To determine the acoustic features of the falling pitch, representative examples identified 
in the auditory analysis were digitised with Kay CSL software using 1 6  bit quantisation at a 
sampling rate of 1 0  KHz and temporally aligned wide band spectrograms (293 Hz) were 
then made of the digitised tokens. Rhyme onset and termination points were determined and 
marked, after which the view of the wide band spectrogram was deleted and replaced by a 
narrow band spectrogram (24 Hz) of the rhyme. To gain an accurate representation of the 
time course of each Fo contour, Fo was sampled at 1 0  percentage points over the duration of 
the rhyme and manually calculated off the highest harmonic with the best resolution. Data 
for analysis were limited to five tokens for the narrative converb suffix, and three tokens for 
the conjunction. Raw Fo values and rhyme durations of individual tokens together with their 
calculated means and standard deviations are tabled in Appendix A. 

6. 4.2 Results 

Figure 6 . 1 0  plots mean Fo values as a function of absolute mean duration for the falling 
pitches of the narrative converb suffix /-aJ/ and the conjunction /taJ/ 'and' .  It is  observed 
that the mean durations of the two Fo contours are almost identical, as are their Fo contours 
over time. The obvious difference between the two is Fo height at onset and termination; this 
amounts to a mean difference of 1 9  Hz at rhyme onset versus 1 4  Hz at termination. 
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The contour pitch is distinctively different in appearance to the level tonemes described 
above. This is demonstrated most clearly by a comparison of the Fo contours and rhyme 
durations of citation tones on the minimal pair ItJiHI 'eat-PRES' and ItJa-JI 'eat-Ncv' in 
Figure 6. 1 1 below. Firstly, the pitch occurring on the verb stem marked by the narrative 
converb suffix demonstrates a much longer rhyme duration and has a relatively greater fall 
in its Fo height over time. The difference between height of Fo at rhyme onset and 
termination is a substantial 1 8  Hz, and is the reason for its perception as a falling contour. In 
contrast, the lexical tone that occurs on the verb stem marked by the present tense suffix is of 
much shorter duration and is relatively more stable in terms of Fo height over its time course, 
with a difference in Fo height between rhyme onset and rhyme termination of just 
6 Hz. Its relative stability over time is responsible for it being perceived as having a level 
pitch. 
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This concludes the chapter on tonal acoustics. The final chapter will provide a synopsis of 
the main findings of this description and make suggestions for future research on WM and 
related languages. 



7 Synopsis 

7.1 Introduction 

This book has investigated and documented the phonetic and phonological features of a 
variety of the Mongsen dialect of Ao, a Kuki-Chin-Naga language spoken in Nagaland, 
north-east India ; it has also demonstrated how an acoustic analysis might be used to 
corroborate and quantify the auditory analysis of the segmental phonology and tone system 
of an undescribed language. In the following sections I outline the main findings of the 
research based on the phonetic and phonological analysis, acoustic investigations and 
perceptual testing, and make suggestions for further research. 

7.2 Discussion of main findings 

7.2. 1  Phonology 

Chapter 2 described the linear and metrical structure of the syllable and found that WM 
allows only one segment to fill the onset slot, but that vowel sequences are permitted in a 
branching nucleus. It was demonstrated that there is no motivation for treating these 
sequences as unit diphthongs, nor for treating the rhyme as dominating a branching coda. 

Processes of resyllabification and merger resulting from word formation involve 
assimilation, vowel deletion, diphthongisation and tone sandhi. Whilst some of these 
processes have been extensively investigated in African and Southeast Asian languages, very 
little is known of their typological characteristics in KCN languages. The preliminary results 
of this investigation suggest that WM is quite divergent from the better known tonal 
languages, particularly with regard to the direction of tone sandhi operating across 
morpheme boundaries. Some of the interesting tone sandhi manifestations resulting from 
word formation in WM may be attributable to the fact that verbal tense/aspect/modality 
affixes are underlyingly specified for tone. Since tone sandhi phenomena were only briefly 
examined in this description and the results are based on the data of just one native speaker, 
it would be worthwhile doing further research on this topic in Ao. It would also be useful to 
look at tone sandhi in other KCN languages; it is highly likely that most if not all are tonal, 
yet virtually nothing is known about the nature of tone in this branch of Tibeto-Burman. 

The glottal stop was identified as having a fundamental prosodic function of marking 
word boundaries when realised. It can also simultaneously demonstrate a contrastive 
segmental function word-finally, however distributional evidence suggests that this is best 

1 1 3 
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analysed as a superficial consequence of its word-final realisation. Further work on the 
glottal stop is needed particularly from the point of view of theory, given the difficulty of its 
phonological representation. A prosodic glottal stop may also occur in related Tibeto
Burman languages of the north-east, but because it is frequently omitted in amateur texts 
and word lists there is no way of knowing just how widespread an occurrence it has until 
better descriptions become available. Also of interest is its diachronic origin. Benedict 
( 1 972) does not reconstruct a glottal stop for proto Tibeto-Burman, therefore it remains to be 
determined how it developed in Mongsen if it cannot be accounted for historically with 
reference to tone, as Burling ( 1 992) posits for the glottal stop of Garo. 

The status of tone on the nominal prefixes remains an unresolved issue not just in WM, 
but in all Tibeto-Burman languages which are reported to have tonally unspecified prefixal 
syllables with phonologically reduced vowels. If the tones of these syllables are assigned by 
the tone of the root to which they are prefixed, then it makes sense to identify a system of 
word tone for those words comprising a nominal prefix plus root; this would be in addition to 
a system of syllable tone for all the syllables of the language which have lexically specified 
tone. The diachronic origin of prefixal syllables also needs to be established. They are 
reported to have a widespread distribution in KCN and in other branches of Tibeto-Burman, 
yet Matisoff ( 1 989) dismisses genetic inheritance as an explanation for their presence in 
Jingpaw (Kachin), the linguistic centre of the family both geographically and comparatively, 
and the hub through which all other Tibeto-Burman divisions are helically related according 
to the classification of Benedict ( 1 972). Once again, explanations must await additional 
research in those languages reported to have tonally unspecified prefixal syllables. 

Chapter 3 described the phoneme inventory of a fairly unremarkable consonant system. 
Nevertheless, the analysis does uncover a hitherto unrecognised aspiration contrast in the 
stop and affricate series. A voicing contrast was found to occur in the fricative series at the 
dental place of articulation. Cross-linguistically, this is reported to be rather rare in 
languages with a small number of fricatives (Maddison 1 984), and is all the more unusual in 
WM by virtue of the fact that voicing is otherwise not exploited for signalling phonemic 
contrasts between segments sharing the same place of articulation. 

The vowel phoneme inventory was found to have three heights centrally, but only one 
peripherally. The existence of two high rounded vowels, viz . Ittl and lui, is not conducive to 
establishing a contrast in the framework of traditional distinctive features and requires the 
introduction of an additional feature [±front] .  A potential problem for phonological 
representation in the distinctive features framework is also presented by an analysis that 
assumes a morphophonologically conditioned dissimilation of Ittl in word formation 
involving certain verbal suffixes. Under the morphophonological interpretation, a high 
central rounded vowel Ittl of some verbal suffixes undergoes a dissimilation to a high front 
unrounded vowel in the environment of a back rounded vowel, but distinctive feature theory 
is simply unable to account for the unmotivated fronting in addition to the expected 
unrounding of Itt/. A much more satisfactory explanation is provided by a morphological 
analysis, and this is supported by comparative evidence. It is observed that the high central 
rounded vowel Ittl of WM verbal suffixes corresponds uniformly to a high front unrounded 
vowel Iii in the same suffixes of other varieties of Mongsen, therefore what could be viewed 
as dissimilation is actually more convincingly explained by an analysis positing phonetically 
conditioned allomorphy for the verbal suffixes involved. 
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The high back rounded vowel has two allophones [u] and [0] in free variation, and creaky 
voice is found to be used contrastively on just the low central vowel 191 . As creaky voice 
does not occur at other articulatory positions, this cannot be treated as a phonation type. The 
limited distribution therefore forces an analysis identifying 191 as a rather idiosyncratic vowel 
phoneme. It would be useful to examine phonation in related languages to determine if 
phonemic creaky voice is peculiar to WM, or a more widespread but hitherto unrecognised 
phonation type. 

The auditory analysis of the tonal system described in Chapter 5 identified three lexically 
contrastive tones occurring on all syllable types. A perception test carried out with a native 
speaker found that despite the rather small differences in pitch height between contrastive 
level pitches and their very similar pitch shapes, they are readily identifiable independent of 
context. 

A falling pitch was observed to have a very limited distribution, only being found on verbs 
marked by the narrative converb suffix and on the one conjunction that occurred in the 
corpus. Its limited occurrence at the edges of clauses suggests a primary boundary marking 
function, as opposed to the lexical tone function of the level pitches occurring on syllables. 
The morphological structure of the conjunction is suspiciously similar to the converbal 
suffix, as is its pitch shape, suggesting a shared diachronic source and subsequent 
morphological reanalysis. As the falling pitch never occurs in other environments it cannot 
be considered to be part of the lexical tone system. 

7.2.2 Acoustic phonetics 

The instrumental analysis of voice onset time in Chapter 4 corroborated the auditory 
analysis. This found that despite claims in the literature that Ao does not have a voice onset 
time contrast in stops, a coincident VOT versus VOT lag contrast was acoustically 
demonstrable for both the stop and affricate series of WM. It may be the case that only 
Chungli lacks a VOT contrast in its stop and affricate series and this has led authors to make 
assumptions on behalf of all Ao dialects with respect to VOT in stops. The VOT contrasts in 
the affricates is interesting in that the contrast is not located so much in aspiration per se, but 
in the duration of the noise-generating release. This was consistently demonstrated in 
spectrograms for the aspirated dental affricate Itsh/, but only in the environment before a 
high front vowel for the aspirated palato-alveolar affricate Itfh/. 

The acoustic analysis of vowel formants plotted the formant values of seven vowels and 
found that all but the back rounded vowels and the low central creaky and modal voice 
vowels occupied clearly delineated vowel spaces. The back rounded vowels [u] and [0] that 
were identified as allophones of the same phoneme occurring in free variation in the auditory 
analysis showed slight overlap for their FJ values, but no overlap in the F2 plane. Although 
the results of a t-test revealed that the formant values of these two vowels are significantly 
different, tests done with a native speaker ultimately demonstrated that they can be freely 
substituted in words and thus must be recognised as allophones of the same phoneme. 

The creaky voice vowel [9] is minimally differentiated from its modal voice counterpart 
with respect to formant values; the results suggest that formant value characteristics are 
not useful indicators for the recognition of WM phonation types. In the final section of 
Chapter 4 I applied modified methods used in speech pathology to quantify the acoustic 
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features of creaky voice and this methodology proved to be a much more convincing 
diagnostic of creaky voice. Jitter was found to be the principal acoustic correlate. 

The acoustic analysis of the tonal system quantified the auditory analysis and revealed 
that Fo differences between contrastive tonemes are surprisingly small, amounting to just a 
1 0-20 Hz difference between adjacent tonemes. Despite these small acoustic distinctions, a 
Scheffe F-test demonstrated a statistically significant difference between all three tonemes 
occurring on all syllable types. 

As previously noted, the nature of tone on the initial syllables of some disyllables is 
controversial. Nominal prefixes occurring in Ao perhaps do not carry contrastive pitch, 
instead being assigned tone from the root following word formation in the majority of cases, 
although counter-examples were found in the corpus. A perception test carried out with the 
disyllabic words of one native speaker gave inconclusive results. The ambiguities presented 
by that particular set of data could almost certainly be cleared up by running more perception 
tests with a number of native speakers. 

7.3 Future directions 

As for broader suggestions for future research, our knowledge of most Tibeto-Burman 
languages spoken in north-eastern India and adjacent regions is still so patchy that quality 
field-based research on virtually any aspect of these languages will make a substantial 
contribution to Tibeto-Burman studies and help to fill in the considerable gaps in our current 
knowledge. This need for adequate documentation is acquiring greater urgency as the 
smaller languages become increasingly threatened with the real possibility of extinction 
under the pressures of globalisation and the spread of superstratum languages. And just as 
importantly, the creation of orthographies, grammars and dictionaries will also help to 
preserve the identities of peoples whose cultures are inseparable from their languages. 



Appendix A: Fo values and 
rhyme durations 

The following tables present raw Fo and duration values together with means and standard 
deviations for data used in the acoustic analysis of WM tones. 

Table I: Fo values (in Hz) and durations (in msec) for CL's fLow/ stopped monosyllables 

0% 5% 25% 50% 75% 95% 1 00% Duration 

[I) U7 1 1 ] 97 96 96 96 97 90 9 1  208 

[tu71 1 ] 1 05 1 05 1 0 1  96 95 92 9 1  235 

[tIa71 1 ] 1 04 1 04 1 02 1 04 1 0 1  98 99 235 

Uakl l ] 1 04 1 04 1 00 1 02 95 99 96 1 09 

[tsha71 1 ] 1 1 1  1 1 1  1 09 1 05 1 05 1 05 1 06 353 

[nakl l ] 1 09 1 07 1 06 1 03 1 04 1 02 1 0 1  1 07 

[wa71 1 ] 1 1 1  1 1 0 1 1 0 1 06 1 02 1 03 1 03 1 49 

[tap l l ] 1 1 0 1 09 1 06 1 06 1 06 1 05 1 05 62 

[khi7 1 1 ] 1 09 1 09 1 05 1 04 1 00 95 95 1 74 
mean 1 07 1 06 1 04 1 02 1 0 1  99 99 1 75 
S.D. 4.6 4.6 4.5 3.9 4.2 5.5 5.7 85 .7 

Table II: Fo values (in Hz) and durations (in msec) for CL's /Mid/ stopped monosyllables 

0% 5% 25% 50% 75% 95% 1 00% Duration 

[tap33] 1 24 1 22 1 2 1  1 2 1  1 2 1  1 2 1  1 22 1 67 

[tap33] 1 22 1 23 1 23 1 22 1 22 1 24 1 24 1 72 

[taQ33] 1 24 1 24 1 24 1 24 1 22 1 22 1 22 1 55 
mean 1 23 1 23 1 23 1 22 1 22 1 22 1 23 1 6 1  
S.D. 1 .2 1 .0 1 .5 1 .5 .6 1 .5 1 .2 9.3 

1 1 7  
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Table m: Fo values (in Hz) and durations (in msec) for CL's !High! stopped monosyllables 

0% 5% 25% 50% 75% 95% 1 00% Duration 

[ai755] 1 05 1 1 3 1 24 1 29 1 30 1 28 1 27 240 

[ti755] 1 26 1 26 1 24 1 23 1 23 1 23 1 23 22 1  

[ at:f755] 1 36 1 39 1 38 1 4 1  1 38 1 44 1 44 205 

[khia755] 1 5 1  1 5 1  1 42 1 42 1 38 1 34 1 34 1 73 

[tshauk55] 1 3 1  1 3 1  1 30 1 30 1 30 1 29 1 29 1 7 1  
mean 1 30 1 32 1 32 1 33 1 32 1 32 1 3 1 202 
S.D. 1 6.7 1 4.2 8.2 8 .2 6.3 8.0 8 . 1  30. 1 

Table IV: Fo values (in Hz) and durations (in msec) for CL's /Low/ nasal monosyllables 

[tshal) I I ] 
[zal) l l ] 
[Jal) I I ] 
[U I) I I ] 
[man l l ] 
[nal) l l ] 
[tsa!J I I] 
mean 
S.D. 

0% 5% 
1 1 2 1 1 0 
99 1 00 
97 97 
1 1 3 1 1 3 
1 1 3 1 1 3 
1 0 1  1 00 
107 1 07 
1 06 1 06 
7.0 6.7 

25% 50% 
1 08 102 
1 04 1 0 1  
97 96 
1 08 1 05 
1 1 3 1 1 2 
1 00 99 
1 06 1 03 
1 05 1 03 
5 .4 5 . 1  

75% 95% 1 00% Duration 
100 97 97 209 
97 96 97 327 
95 95 95 223 
103 98 98  266 
1 08 1 06 1 03 272 
94 92 93 277 
1 03 1 04 104 232 
1 00 98 98  258  
5.0 5 .0 4.0 40.2 

Table V: Fo values (in Hz) and durations (in msec) for CL's /Mid/ nasal monosyllables 

0% 5% 25% 50% 75% 95% 1 00% Duration 
[ J01)33] 1 2 1  1 20 1 1 6 1 1 6 1 1 6 1 1 5 1 1 5 3 2 1  
[jUI)33] 1 1 6 1 1 5 1 1 2 1 1 3 1 1 5 1 1 6 1 1 6 284 
[jim33] 1 22 1 2 1  1 1 7 1 1 6 1 1 7 1 1 7 1 1 4 3 1 8  
[saI) 33] 1 1 4 1 1 3 1 1 2  106 108 1 09 1 09 284 
[nuI)33] 1 1 8 1 1 8 1 1 8 1 1 8 1 2 1  1 1 5 1 1 4 294 
[mu!J33] 1 2 1  1 20 1 20 1 20 1 22 1 1 9 1 1 9 295 
mean 1 1 9 1 1 8 1 1 6 1 1 5 1 1 7 1 1 5 1 1 5 299 
S.D. 3.2 3 .2 3 .3  4.9 5 .0 3 .4 3 .3  1 6 .3 

Table VI: Fo values (in Hz) and durations (in msec) for CL's !High! nasal monosyllables 

0% 5% 25% 50% 75% 95% 1 00% Duration 

[tsaI)55] 1 32 1 32 1 32 1 3 1  1 3 1  1 28 1 25 325 

[tsaI)55] 1 35 1 35 1 36 1 33 1 34 1 35 1 35 288 

[tsaI)55] 1 35 1 35 1 35 1 33 1 33 1 34 1 34 326 

[auI)55] 1 2 1  1 2 1  1 27 1 28 1 30 1 30 1 30 330 

[auI)55] 1 25 1 25 1 25 1 29 1 3 1  1 3 1  1 3 1  296 

[au!J55] 1 1 5 1 22 1 27 1 27 1 28 1 29 1 28 3 1 4  
mean 1 27 1 28 1 30 1 30 1 3 1  1 3 1  1 3 1  3 1 3  
S.D. 8.2 6.4 4.6 2.6 2 . 1  2.8 3.7 1 7.4 
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Table VII: Fo values (in Hz) and durations (in msec) for CL's fLow/ 
unstopped monosyllables 

0% 5% 25% 50% 75% 95% 1 00% Duration 

[Ja i l ] 99 98 96 95 93 92 92 22 1 

[Ja i l ] 95 95 93 92 92 9 1  9 1  224 

[Ja i l ] 93 93 9 1  90 90 88 88 1 74 

[n i l l ] 1 06 1 06 1 05 1 02 1 02 98 97 239 

[n j I l ] 1 08 1 08 1 07 1 07 1 05 1 06 1 04 276 

[n j I l ] 1 06 1 05 1 05 1 05 1 03 1 03 98 279 
mean 1 0 1  1 0 1 1 00 99 98 96 95 236 
S.D. 6.4 6.3 7.0 7 . 1 6 .5  7.2 8.0 39.2 

Table VIII: Fo values (in Hz) and durations (in msec) for CL's /Mid/ 
unstopped monosyllables 

0% 5% 25% 50% 75% 95% 1 00% Duration 
[hH33] 1 1 7 1 1 7 1 1 4 1 1 4 1 1 4 1 1 2 1 1 2 2 1 5  

[S833] 1 09 1 09 1 07 1 06 1 04 1 05 1 06 273 

[pa33] 1 1 2 1 1 0 1 1 0 1 09 1 08 1 07 1 07 1 86 

[la33] 1 1 5 1 1 5 1 1 4 1 1 2 1 1 1  1 1 1  1 1 1  1 72 

[sa33] 1 22 1 22 1 22 1 2 1 1 2 1 1 22 1 2 1  1 73 
mean 1 1 5 1 1 5 1 1 3 1 1 2 1 1 2 1 1 1  1 1 1  204 
S.D. 5.0 5 .3  5 .6 5 .7 6.4 6.6 5.9 42.4 

Table IX: Fo values (in Hz) and durations (in msec) for CL's /High/ 
unstopped monosyllables 

0% 5% 25% 50% 75% 95% 1 00% Duration 

[ai55] 1 20 1 20 1 20 1 20 1 2 1  1 2 1  1 20 282 

[ai55] 1 1 9 1 1 9 1 1 9 1 1 9 1 20 1 1 6 1 1 6 286 

[a i55] 1 1 5 1 1 5 1 1 5 1 1 5 1 1 5 1 1 5 1 1 5 244 

[t1 ai55] 1 22 1 22 1 2 1  1 23 1 24 1 22 1 22 237 

[8J55] 1 1 9 1 20 1 20 1 2 1  1 22 1 22 1 22 327 

[8J55] 1 24 1 26 1 26 1 28 1 28 1 27 1 27 29 1 

[ 8J55] 1 20 1 23 1 24 1 27 1 26 1 25 1 25 293 
mean 1 20 1 2 1  1 2 1  1 22 1 22 1 2 1  1 2 1  280 
S.D. 2.8 3.5 3 .55 4.6 4.3 4.4 4.4 30.8 



Table X: Fo values (in Hz) and rhyme durations (in msec) for CL's fLow/ stopped disyllables with a medial sonorant 
(son = sonorant duration) 

[wal l  ja71 1 ] 

[wal l  ja71 1 ] 

[tsel l la71 I ] 

[tsel l la7 l l ] 

[tsel 1 Ia71 1 ] 

mean 

S.D. 

0% 

1 02 

1 05 

1 1 2 

1 1 5 

1 05 

1 08 

5.4 

5% 

101  

1 02 

1 12 

1 14 

1 05 

1 07 

5.9 

25% 50% 

99 99 

1 02 10 1  

1 1 1  1 10 

1 1 1  1 07 

1 03 1 02 

1 05 1 04 

5.5 4.6 

75% 95% 1 00% Dur 

99 99 99 5 1  

101  1 0 1  1 0 1  29 

107 107 1 07 55 

102 1 02 1 00 39 

1 0 1  1 0 1  1 0 1  29 

1 02 1 02 102 41 

3.0 3.0 3 . 1  1 2. 1  

son 0% 5% 25% 50% 75% 95% 1 00% 

1 6 1  94 94 95 95 95 95 95 

1 30 94 94 99 100 1 00 10 1  1 00 

1 1 0 99 99 98 95 96 93 93 

1 1 6 98 98 97 97 94 94 95 

94 96 96 96 93 87 87 86 

1 22 96 96 97 96 94 94 94 

25.2 2.3 2.3 1 .6 2.6 4.7 5.0 5.0 

Table XI: Fo values (in Hz) and rhyme durations (in msec) for CL's !Mid/ stopped disyllables with a medial sonorant 
(son = sonorant duration) 

0% 5% 25% 50% 75% 95% 100% Dur son 0% 5% 25% 50% 75% 95% 1 00% 

[a33mi733 ] 1 25 1 22 12 1  120 1 18 1 1 7 1 17 63 1 73 1 1 1  1 1 1  1 1 1  1 08 1 09 1 1 0 1 10 

[a33m i733 ] 1 1 1  1 1 1  1 1 1  1 1 3 1 1 5 1 1 5 1 1 5 39 1 33 1 1 1  1 1 1  1 1 1  1 10 109 1 1 1  1 1 1  

[a33 mi733 ] 1 19 1 19 1 20 1 16 1 17 1 14 1 1 3 28 1 26 1 09 109 1 09 1 07 104 1 02 1 02 

mean 1 1 8 1 1 7 1 17 1 1 6 1 17 1 1 5 1 1 5 43 1 44 1 10 1 1 0 1 10 1 08 1 07 1 07 1 07 

S.D. 7.0 5 .7 5.5 3.5 1 .5 1 .5 2.0 1 7.9 25.4 1 .2 1 .2 1 .2 1 .5 2.9 4.9 4.9 

l 
! 

-
tv o 

Dur 

88 

83 

1 27 

1 29 

1 1 3 

1 08 

2 1 .5 

Dur 

2 1 8  

1 99 

1 28 

1 82 

47.4 



Table Xll: Fo values (in Hz) and rhyme durations (in msec) for CL's !High! stopped disyllables with a medial sonorant 
(son = sonorant duration) 

0% 5% 25% 50% 75% 95% 100% Dur son 0% 5% 25% 50% 75% 95% 100% 

[tan55 a� ] 1 1 8 1 1 8 1 1 5 1 1 3 1 1 3 1 10 1 10 27 1 1 5  122 1 23 120 1 1 9 121  121  12 1  

[a55na755 ] 1 19 1 1 6  121  121  120 1 1 9 1 19 70 1 3 1  1 32 1 32 1 3 1  1 27 127 129 129 

[ta55 nik55 ] 120 120 120 1 1 9 1 1 9 1 1 9 1 19 47 106 1 1 9 120 1 20 120 1 20 1 1 8 1 1 5 

[ta55 mak55 ] 1 1 7 1 1 7 1 1 7 1 1 6 1 1 7 1 1 8  1 1 8  78 1 1 6 120 120 1 1 9 1 1 7  1 1 5 1 1 5  1 1 8 

[tu55 0af5 ] 133 133 132 133 132 132 1 32 50 88 1 36 135 136 1 35 1 32 130 129 

[nao55af5 ] 121  121 121 121  121 1 22 1 22 47 99 128 128 128 127 1 26 124 124 

[ta55 na755 ] 1 37 1 37 1 36 133 13 1  128 1 30 29 1 08 1 35 135 134 132 1 3 1  128 128 

[mao55 ap55 ] 123 123 1 23 1 23 124 124 1 25 69 107 1 33 133 132 1 3 1  1 30 1 30 129 

[ta55 nH755 ] 1 34 134 134 134 134 1 35 1 35 35 108 147 147 147 145 1 39 135  134 

[ta55 mi755 ] 1 30 130 129 127 127 126 126 26 161  1 32 1 33 1 33 1 30 127 120 120 

mean 125 125 125 124 124 123 124 48 1 14 1 30 1 3 1  1 30 128 1 27 125 125 

S.D. 7.5 7.8 7 .4 7.5 7.0 7.3 7.5 1 9. 1  20.0 8.5 8.2 8.7 8.4 6.9 6.4 6.0 

Dur 

120 

1 23 

101 

91  

70 

69 

123 

54 

129 

138 

102 

29.4 

...... 
N 
...... 



Table XllI: Fo values (in Hz) and rhyme durations (in msec) for CL's fLow/ unstopped disyllables with a medial sonorant 
(son = sonorant duration) 

0% 5% 25% 50% 75% 95% 1 00% Dur son 0% 5% 25% 50% 75% 95% 100% 

[tu 1 1 I)aJ1 1 ] 1 10 1 10 1 10 99 99 96 96 39 1 1 5 89 89 89 87 85 87 86 

[tul l l)aJ1 1 ] 108 108 104 101  99 99 98 48 84 92 91  89 89 87 89 89 

[tu 1 1 I)aJ1 1 ] 99 99 99 97 95 92 92 48 97 90 90 90 89 89 89 89 

[tJa1 1 l j l l  ] 108 108 108 106 103 102 102 34 164 94 94 94 95 94 93 93 

[tJa1 1 l j l l  ] 106 106 104 102 101 99 99 43 146 97 97 96 95 94 94 94 

[phj 1 1 laml l  ] 1 1 9  1 18 1 1 8  1 1 8  1 1 1  1 1 1  1 1 1  35 122 103 103 101  98 100 1 00 100 

[phj l l iaml l ] 1 10 1 10 109 1 1 1  109 106 106 49 104 105 105 104 102 102 1 02 102 

mean 109 108 107 105 102 101  101 42 1 1 9 96 96 95 94 93 93 93 

S.D. 5.9 5.7 6.0 7.4 5.7 6.3 6.4 6.4 28.0 6.3 6.4 6.0 5.5 6.4 5.7 5.9 

Table XIV: Fo values (in Hz) and rhyme durations (in msec) for CL's !Mid/ unstopped disyllables with a medial sonorant 
(son = sonorant duration) 

0% 5% 25% 50% 75% 95% 100% Dur son 0% 5% 25% 50% 75% 95% 100% 

[ma33 ma33 ] 1 1 3 1 13 1 1 3 1 1 3  1 1 3 1 1 3 1 14 100 1 1 6 1 17 1 1 7 1 1 7 1 14 1 1 3  1 1 3 1 1 3 

[a33 nu33 ] 1 12 1 13 1 1 6 1 1 5 1 16 1 1 3 1 1 1  67 166 1 14 1 14 1 14 1 14 1 14 1 14 1 14 

[pha33 1)a33 ] 1 1 9 1 19 1 19 1 1 9 1 19 1 19 1 19 33 1 1 7 121  122 122 122 120 1 20 120 

[pha33 1 j33 ] 1 10 1 10 109 109 109 108 108 95 81  1 1 2 1 12 1 1 2 1 1 1  1 1 0 1 10 1 10 

[ta33 1am33 ] 1 1 9 1 1 8 1 17 1 16 1 15 1 14 1 14 55 129 1 1 2 1 1 2 1 1 3 1 12 1 1 2 1 12 1 12 

[a33 ht:t33 ] 122 125 127 126 128 128 128 87 1 59 1 3 1  1 3 1  1 3 1  126 126 1 24 1 24 

[ta33 nu33 ] 1 1 8 1 1 8 1 18 1 19 1 19 1 1 7  1 1 7  50 106 120 120 1 19 1 1 8 1 19 1 19 1 19 

mean 1 16 1 1 7 1 17 1 17 1 17 1 1 6  1 1 6 70 125 1 1 8 1 1 8  1 1 8  1 16 1 16 1 16 1 16 

S.D. 4.5 5.0 5.6 5.4 6.0 6.3 6.5 25.2 29.7 6.7 6.8 6.6 5.6 5.6 5 . 1  5 . 1  

Dur 

163 

163 

1 55 

98 

1 1 8 

1 39 

162 

142 

25.7 

Dur 

143 

169 

205 

222 

208 

198 

233 

197 

3 1 . 1  



Table XV: Fo values (in Hz) and rhyme durations (in msec) for CL's /High/ unstopped disyllables with a medial sonorant 
(son = sonorant duration) 

0% 5% 25% 50% 75% 95% 1 00% Dur son 0% 5% 25% 50% 75% 95% 100% 

[tsa55 1)i55 ] 120 121  121  122 1 22 120 1 20 41  1 1 6 122 1 22 1 22 121  120 1 18 1 18 

[tsa55 1)i55 ] 121 121  1 21 121  121  121  121  73 92 1 1 9 1 19 1 1 9 1 19 1 1 8  1 1 8 1 1 8 

[a55 1u1)55 ] 125 126 132 132 132 1 32 132 86 82 143 143 143 143 143 144 144 

[a55 n i1)55 ] 1 17 1 17 1 1 9 121  122 121  121  61  108 147 . 147 141 141 141 1 36 1 36 

[a55 n i1)55 ] 122 122 125 129 1 28 127 127 64 101 147 147 144 142 1 37 1 33 1 33 

[a55 n i1) 55 ] 123 123 123 122 1 24 125 125 41 99 142 142 142 141 137 1 32 132 

mean 121  122 1 24 125 125 124 1 24 61  100 137 1 37 1 35 135 133 1 30 1 30 

S.D. 2.7 2.9 4.6 4.8 4.3 4.6 4.6 1 7. 8  1 1 .9 1 2.7 1 2.7 1 1 .4 1 1 .3 10.9 1 0.3 1 0.3 

Table XVI:  Fo values (in Hz) and rhyme durations (in msec) for CL's fLow/ unstopped disyllables with a medial obstruent 
(obstr = obstruent duration) 

[tJi l l  pal l ] 

[tJi l l  pal l ] 

[tJi l l  pal l ] 
[Ia l l  ta l l ] 

[Ial l ta l l ] 

[Ia l l ta l l ] 

mean 

S.D. 

0% 

106 

109 

108 

101 

102 

106 

105 

3.2 

5% 

106 

109 

108 

101 

101 

106 

105 

3.4 

25% 50% 

105 105 

108 106 

108 106 

101 101 

101 101 

106 105 

105 104 

3 .2 2.4 

75% 95% 100% Dur 

104 104 102 57 

104 105 105 57 

104 100 101 55 

100 100 100 82 

99 99 99 101  

106 106 106 84 

102 102 102 73 

2.7 3.0 2.8 1 9. 1  

obstr 0% 5% 25% 50% 75% 95% 1 00% 

1 1 3 106 106 104 104 104 105 102 

105 106 106 104 104 103 103 103 

103 105 105 104 102 102 101  101  

141 98 96 94 94 94 94 93 

133 100 100 99 98 95 95 95 

128 100 100 99 99 96 95 95 

121  103 102 101  100 99 99 98 

1 5.7 3.6 4. 1 4. 1 3.9 4.5 4.8 4.3 

Dur 

190 

1 9 1  

203 

224 

239 

183 

205 

22.0 

Dur 

174 

1 70 

141 

138 

1 34 

124 

147 

20.4 



Table XVII: Fo values (in Hz) and rhyme durations (in msec) for CL's !Midi unstopped disyllables with a medial obstruent 
(obstr = obstruent duration) 

0% 5% 25% 50% 75% 95% 100% Dur obstr 0% 5% 25% 50% 75% 95% 100% 

[j33 pj33 ] 124 125 127 1 24 12 1  1 2 1  1 2 1  83 145 125 1 25 124 123 120 1 1 7 1 17 

[a33 tJj33 ] 120 120 120 120 1 1 8  1 1 8 1 19 94 228 122 122 12 1  120 1 1 8  1 1 8 1 1 8 

[ta33 pa33 ] 124 124 124 1 22 122 122 122 8 1  1 36 125 1 24 122 1 22 122 1 20 1 19 

[ku33ta33 ] 124 124 124 1 22 120 1 19 1 1 9 66 90 1 2 1  1 2 1  1 20 1 1 8 1 1 6 1 17 1 1 7 

[ta33 tJaI)33 ] 122 1 22 122 120 120 120 1 1 9 3 1  145 1 19 1 1 8  1 15 1 1 2 1 1 4 1 14 1 14 

[ta33 k01)33 ] 1 1 6  1 1 6 1 17 1 16 1 1 5  1 15 1 14 3 1  163 1 1 8 1 1 7  1 17 1 14 1 1 5  1 1 7 1 17 

[U33 phU1)33 ] 122 122 122 120 1 1 9  1 19 120 78 1 8 1  120 1 19 1 16 1 1 7 1 1 8  1 16 1 16 

mean 122 122 122 121  1 19 1 19 1 1 9 66 166 121  121  1 19 1 1 8 1 1 8 1 1 7  1 17 

S.D. 2.9 3 . 1  3.2 2.5 2.3 2.3 2.5 25.5 34.2 2.8 3.0 3 .4 4.0 2.8 1 .8 1 .6 

Table XVIII: Fo values (in Hz) and rhyme durations (in msec) for CL's IHigh/ unstopped disyllables with a medial obstruent 
(obstr = obstruent duration) 

0% 5% 25% 50% 75% 95% 100% Dur obstr 0% 5% 25% 50% 75% 95% 1 00% 

[ma55 tJa55 ] 135 1 35 135 135 1 3 1  1 32 1 32 46 141 138 128 140 141 1 39 1 37 1 37 

[U55 pU55 ] 129 129 1 30 130 129 128 127 1 20 1 57 1 30 129 1 3 1  129 128 1 28 1 25 

[ta55 tJaI)55 ] 120 1 19 1 1 7  1 1 7 1 1 9 1 19 1 1 9 102 1 73 1 23 123 1 24 1 25 124 1 25 1 25 

[ta55 tJa55 ] 125 1 27 127 127 120 120 1 19 48 1 56 1 3 1  132 133  1 32 132 1 3 1  1 3 1  

[ta55 tJan55 ] 1 30 129 128 128 127 124 1 1 8 32 1 34 140 140 1 37 1 36 1 36 135 135 

mean 128 128 127 127 125 125 123 70 1 52 1 32 1 32 133 133 1 32 1 3 1  1 3 1  

S.D. 5 .6 5.8 6.6 6 .6 5 .4 5.5 6 .2 38 .8 1 5.2 6.8 6.9 6 . 1  6.2 6.0 4.9 5.5 

Dur 

1 73 

1 68 

165 

1 28 

221 

226 

194 

1 82 

34.4 

Dur 

1 25 

1 83 

2 12  

1 38 

1 88 

169 

36.4 



Table XIX: Fo values (in Hz) and rhyme durations (in msec) for CL's word-final falling pitch on verbs 
marked by the narrative con verb suffix 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 1 00% Dur 

Oak33 aJ31 ] 1 10 1 10 109 109 107 105 104 102 101 99 98 205 

[tJaJ31 ] 1 1 1  1 10 109 109 107 106 105 103 102 101  100 256 

[tJaJ3! ] 1 1 1  1 1 0 109 108 106 104 103 99 98 93 93 336 

Oak! ! tap33 aJ31 ] 1 1 6 1 1 5 1 1 2 1 1 0 108 1 06 1 04 1 04 1 03 103 1 00 255 

Oak!! tap33 aJ3! ] 1 1 5  1 14 1 1 1  107 106 105 1 02 10 1  1 0 1  100 1 00 237 

mean 1 1 3 1 1 2 1 10 109 107 105 1 04 1 02 101  99 98 258 

S.D. 2.7 2.5 1 .4 1 . 1  .8  .8 1 . 1 1 .9 1 .9 3.8 3.0 48.3 

� 
Table XX: Fo values (in Hz) and rhyme durations (in msec) for CL's falling pitch on the conjunction [ta153] 

� 
� -. 
� 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 1 00% Dur � 
� 

[taJ53 ] 128 130 1 30 1 29 128 124 121  1 19 1 1 7 1 15 1 1 3  280 ;:s 
� 

[taJ53 ] 1 30 130 1 30 1 29 126 124 1 20 1 1 8 1 16 1 13 1 1 1  285 � � 
[taJ53 ] 1 38 140 140 1 37 1 34 129 1 23 1 20 1 17 1 14 1 12 288 � � 

mean 1 32 1 33 1 33 132 1 29 126 12 1  1 19 1 17 1 14 1 12 284 � 
� 

S.D. 5.3 5.8 5.8 4.6 4.2 2.9 1 .5 1 .0 . 6 1 .0 1 .0 4.0 � . a 
;:s 
c" 

...... 
N VI 



Appendix B: Word lists 

The following lists represent the WM words elicited from the native speakers CL and MA.  
r have used CL's forms in  the examples of this book where a choice was to be made between 
differing tonal realisations on the same lexical item; CL's data also was also used exclusively 
for the acoustic analysis of Chapter 6. All underived verbs are given in their past tense form, 
the formally unmarked tense in Ao. Prefixes and suffixes on stems are marked by hyphens 
and glossed accordingly. 

CL 

ni 
nal] 
pa 
la 
kanat 
inat 
nal]at 
tUl]at 
ila 
isa 
mil]khala 
tUl]khala 
tamal] 
t{JJ 
saJuwaJ 

UpU 

ta-sin 
tamaJU 
tsal] 
jak 
ta tJhapana 
ta-puk 
ta-pati 
Jak 

MA 

ni 
nal] 
pa 
la 

saJawaJ 
aw-aJ 

afJ 
ta-sin 
tamaJU 
tsal] 
jak 
ta tJhapana 
ta-puk 
ta-pat! 

126 

Gloss 

l SG 
2SG 
3SG 
3SG.FEM 
1 DU.EXC 
I DU.lNC 
2DU 
3DU 
I PL.EXC 
I PL.INC 
2PL 
3PL 
all 
and 
animal 
Ao-NS 
ashes 
axe 
NPF-back 
bad 
bark.PAST 
beat.PAST 
because (thus do-NML-INST) 
NPF-belly 
NPF-big 
bind.PAST 
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CL MA Gloss 

waja ? waza? bird 

I]u? I]u? bite.PAST 

ta-nak ta-nak NPF-black 

ai? ai? blood 

hiJ blow.PAST 

ta-mal] NPF-body 

ta-Jat ta-Jat NPF-bone 

ta-kuWk NPF-brain 

sal]tal] sal] tal] branch/wood 

mama mama breast 

sansi sans; breathe. PAST 

JUI] JUI] burn.PAST 

ta-mula NPF-calf (of leg) 

ta-khu? NPF-chest 

an chicken 

anu anu child 

ta-mazal] ta-mazal] NPF-claw/fingernail 

miju clean. PAST 

susi clothing 

tsal]mi tsal]milul] cloud 

ta-makul] ta-makul] NPF-cold 

tshak collide.PAST 

Ja Ja come.PAST 

tfhu cook.PAST 

Zal] Zal] count.PAST 

Jal] Jal]lak cut.PAST 

tsal]Sal] dance.PAST 

ta-mal] NPF-dark 

tS81]iku tS81]ikhu day 

min dense jungle 

khap depart.PAST 
thia destinylluck 

sa sa die.PAST 

tu? tu? dig.PAST 

ta-manan ta-manan NPF-dirty 

antfuk discard.PAST 

ai ai dog 

JUI] JUI] drink.PAST 

ta-kul] ta-kul] dry 

UphUI] dust 

ta-naJUI] ta-naJUI] NPF-ear 

a-li-ma a-li-ma NPF-earth-FACE 

phanil]nuk earthquake 
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CL MA Gloss 

tsala ? tsala ? earthworm 
tfa ? tfa ? eat.PAST 

tip edge/side 
antsa {mtsa egg 

tfhJt eight 
Ir exist.PAST 
ukja expand.PAST 
ta-nik ta-nik NPF-eye 
atfi atfi fall.PAST 
upalta-pa? ta-pa ? father/NPF-father 
tfhipa ta-tfhipa feaLPAST/NPF-feaLPAST 
antfhawa feather 
itfa ftfa few 
a-Iu NPF-field 
jak-tap jak-tap fight-RECIP.PAST 
sal] sal] filLpAST 
maza? I mljiJ maza ? fire 
a-I]a ? a-I]a ? NPF-fish 
phal]a phal]a five 
tsal]phal] phul]at float.PAST/flow.PAST 
naJU naJU flower 
jim jim fly. PAST 
tsasa tsasa fog 
ta-tfal] ta-tfal] NPF-foot/NPF-leg 
pha/i pha/i four 
sal]-tfal] sal]-tfal] fruit (tree-seed) 

a-tsa NPF-garden 

an than gather 
khi? khi? give.PAST 
wa go.PAST 
t-aJU t-aJU NPF-good 
liaJ gooseberry 
a-)a a-za NPF-grass 

ta-Ja NPF-grass.root 
t-amak t-amak NPF-green 
mijiJ groW.PAST 
puk-tshal] guts (belly + ?) 
kuwa kuwa hair 
ta-khat ta-khat NPF-hand 

ta-pala NPF-happy 
ta-Iam ta-Iam NPF-head 
ja? ja? heaLPAST 
ta-malul]tfal] ta-ma/ul]tfal] NPF-heart 
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CL MA Gloss 

t-atfao t-atfao NPF-heavy 
taJ? height 

f-ktJ pf-ku here (PROX-LOC) 
amat amat hold.PAST 
ta-if? ta-ji? NPF-horn 

ta-tfa NPF-hot 
kuta kuta how 

ntJklaO hundred 
ta-paja ? ta-paza? NPF-husband 
Jatfap azu Ice 

masim insect lava 
asaja jest.PAST 

a-uo a-uo NPF-jungle 
tapsetl ansat tapset kill. PAST 
ta-maktJk ta-makuk NPF-knee 
matat matat know.PAST 

matsha knot.PAST 
awatsao lake 
mani mani laugh.PAST; smile.PAST 
thaptfak lay.PAST 
nli lead.PAST 
saOawa ta-wa leaflNPF-Ieaf 
aitfa left side 

paokap lip 
ta-kam NPF-live 

ta-masan ta-masan NPF-liver 

ta-Iao ta-Iao NPF-Iong 
atsa atsa look.PAST 
atsak atsak louse 
apaotfa08J man 
kulaOa kulaOa many 
a-sa? a-sa ? NPF-meat 

ta-Jam NPF-rniddle; NPF-waist 
lata lata moon 
utfa ta-lalt-Ii mother/NPF-mother 1 
ta-nam ta-nam NPF-mountain 
ta-pao ta-pao NPF-mouth 

ija? much 
ta-nio ta-nio NPF-name 
ta-masa NPF-narrow 

ta-pha/a NPF-navel 

Some kinship terms differ according to the clan of the speaker. 
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CL MA Gloss 

fJna ana near 
ta-khuf) ta-khuf) NPF-neck 
ta-san ta-san NPF-new 

a-ja a-Ja NPF-night 

ta-na ? ta-na ? NPF-nose 

matJha matJha not (NEG+be) 
hai? OK 

ta-tJan ta-tJan NPF-old 

a-khat a a NPF-one + INDEF/INDEF 

tUf)iJJ tUf);}) other 

a-mi? a-mi? NPF-person 
a-uk NPF-pig 

tJhai play (sport etc.) 

aJ poisonous creeper 

jiisi polish (?) 

ta-mu? NPF-pork.f at 

tsha ? tsha ? pull.PAST 

tshaf) punch.PAST 

nUf) nUf) pUSh.PAST 

tsaf)f tsaf)f ram 

at:J? afa rat 

ta-maJam ta-maJam NPF-red 

sitak sftak right/correct 

tJhauf) taf)i right side 

ta-nif) NPF-ripe 

a-Juf) a-jUf) NPF-river 

jamaf) jamaf) road 

ti-jif) / ta-zaf) NPF-root 

Ifsa ITsa rope 

t-ap t-ap NPF-rotten 

ta-/Uf)/Uf) NPF-round 

tJhat rub.PAST 

matsa? matsa ? salt 

Ifsam /fsam sand 

sa sa say. PAST 

nak nak scratch.PAST 

tsijam tsijam sea 

Uf) Uf) see.PAST 

matsa? matsa ? seed 
thanJ seven 

aJ aJ sew.PAST 

ta-tJha ? ta-tJha ? NPF-sharp 

ta-tsha ta-tsha NPF-short 
kap shoot.PAST 
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CL MA Gloss 

asa shout.PAST 
ta-ti NPF-older.sibling 
ta-nu NPF-younger. sibling 

tim tim sing.PAST 
man man sit.PAST 
ta-kap ta-kap NPF-skin 
a-nff) a-nif) NPF-sky 
ipi jip/i sleep.PAST 

wa ? slice.PAST 
t-asu ? t-asu ? NPF-small 
manam manam smell.PAST 
makhu/i mukhu/i smoke 
sasa / ta-sasa sasa smooth.PAST /NPF-smooth 

ah� af� snake 
atJhi sneeze.PAST 

khfa? tfa? some 
mitfi soot 
a-mi NPF-spear 

matsa matsa spittle 

phaktaf) split.PAST 

atJat atJat squeeze.PAST 

tsal] tJhu? stab. PAST 

jUf)/i jUf)/i stand.PAST 

phatinu phatinu star 
a-tJuk NPF-stick 

a-/uf) a-/uf) NPF-stone 
ta-matUf) inthaf) NPF-straightlstraight.PAST 

matJap matJap suck.PAST 
tsaf)i tsaf)i sun 

wak swell.PAST 
wa? atsa wa? swim (water + slice.PAST) 
ta-mt? ta-mf-/ak NPF-tailltail-TERM 

tJhi take.PAST 
thaJa ten 
satJal] testicle 
fpa?/pa-tsa that (SPEC)/SPEC-DET) 

auku pa-tsa ku there (SPEC-DET + LOC) 
ta-ma/am ta-ma/am NPF-thick 

aWaJ? thief 
ta-phi NPF-thigh 

t-apa t-apa NPF-thin 
phi/am think.PAST 

fpa-i ipa-i this (SPEC-PROX) 
a-sam a-sam NPF-three 
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CL MA Gloss 

thap thap throw.PAST 
tshal] tie.PAST 
ta-mali ta-mali NPF-tongue 

ta-pha ta-pha NPF-tooth 
Sal]tUI] Sal]tUI] tree 
mal]ap mal]ap tum.PAST 

maki twenty 

a-nat a-nat NPF-two 

a-jim a-jim NPF-village 

athu? athu? vomit.PAST 

tfiJli tfil; walk.PAST 

ta-Iam ta-Iam NPF-warm 

tshauk tshauk wash.PAST 

a-tsa a-tsa NPF-water 

tJham wear.PAST 

tJap tfiJp weep.PAST 

ta-matsa ta-matsa NPF-wet 

tJapa ?  tJapa? what? 

kujam kujam when? 

katsau-ku tJapa-ku where? (what-LOC) 

ta-masal] ta-masal] NPF-white 

sapa ? sapa ? who? 

sa tam satam wide.PAST 

ta-niJ ? ta-n;? NPF-wife 
tsal]; wild dog 

mUI] mUI] wind 

ta-tJha ta-tJha NPF-wing 

mijtl zuktJuk wipe.PAST 

aniJti aniJti woman 
mapa work 

a-kam a-kam NPF-year 
hau? yes 
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