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Introduction

• A distinction between plain and preglottalized initial voiced stops is 
reconstructible within all primary branches of the Kra-Dai phylum at 
three places of articulation. 
• This distinction may be hypothesized to be a secondary development 

within Kra-Dai, where the diachronic trajectories of what were 
originally medial voiced stops depended on whether or not the 
preceding vowel was schwa on analogy with a similar development in 
Proto-North Sarawak (Blust 2006, Norquest 2016). 



Introduction

• While this plain versus glottalized opposition in the voiced obstruent 
series is quite robust within Kra-Dai, the same is not true for the 
sonorants, which in many languages show only a two-way contrast 
between voiced and voiceless. 
• However, the Kam-Sui branch of Kra-Dai is particularly conservative 

in this regard, and a four-way phonation opposition (preaspirated, 
voiceless, voiced and preglottalized) can be reconstructed for all 
sonorants with the exception of the lateral. 
• The Hlai branch of Kra-Dai can now also be postulated as having 

retained evidence for a series of preglottalized sonorants.



Introduction

• While it has generally been assumed that these phonation differences 
reflect the different glottal states of the initial consonants of 
sesquisyllabic words before the presyllable was lost, the suggestion is 
put forward here that the preglottalized series of sonorants is not the 
result of conditioning by the presyllable initial. 
• Rather, on analogy with the voiced stops, it occurs in an environment 

following schwa in which gemination occurred, followed by 
debuccalization of the first half of the geminate.



The distribution of the Kra-Dai phylum

• The Kra-Dai family is 
composed of four major 
branches: (1) Kra, (2) 
Kam-Sui, (3) Hlai, and 
(4) Tai (3 branches); the 
smaller Be group is also 
shown. 

• Lakkja and Biao are not 
shown, but are located 
to the east of the Tai 
group towards the Pearl 
River Delta.

Biao
Lakkja



The Kra-Dai Phylogenetic Tree 
(Norquest 2015)

• Although the hypothesis presented here is 
valid for the entire Kra-Dai phylum, the 
scope of the data provided in this 
presentation includes everything under 
the scope of Lakkja-Kam-Tai.

• We have very little data on the Biao 
languages – one full wordlist for the 
standard language, but only a handful of 
forms for the other (at least three major) 
languages, which hinders comparative 
work.

• I haven’t done sufficient work on the Kra
branch to have good control of the data –
this is a future goal.



The plain ~ preglottalized contrast in Kra-Dai initial 
voiced stops

Plain Preglottalized
*b, *d, *ɟ *ʔb, *ʔd, *ʔɖ, *ʔɟ

A distinction between plain and preglottalized initial voiced stops 
is reconstructible within the Kra-Dai phylum at three places of 
articulation, with a fourth (retroflex) occurring in the latter series:



Reflexes of plain initial voiced stops after non-schwa 
vowels in Lakkja-Kam-Tai

*Kra-Dai ? *Lakkja *Kam-Sui *Ong-Be *Tai *Hlai
*b *b *b *v *b *ɓ
*d *d *d *ɦ *d *ɗ
*ɟ *d *zj *ʒ *ɟ *tɕ

M. Chinese *Lakkja *Kam-Sui *Ong-Be *Tai *Hlai

‘goose’ --- --- --- *vuːn X *bɯnh *ɓunɦ
‘copper’ 銅 *dəwŋ *doŋ *dɔŋ *ɦoːŋ *doːŋ *ɗuːŋ
‘money’ 錢 *dzjen *diːn *zjen *ʒeːn *ɟeːn *tɕiːn

*	Middle Chinese data are taken from Baxter & Sagart (2014).



Reflexes of plain initial voiced stops after non-schwa 
vowels in Kra-Dai

Pre-Kra-Dai *Lakkja *Kam-Sui *Ong-Be *Tai *Hlai
*b *p *p *p *p *pʰ
*d *t *t *t *t *tʰ
*ɟ *ts *c (*ts) *c *tɕʰ

*RAn *Lakkja *Kam-Sui *Ong-Be *Tai *Hlai

‘grandparent’ *apu --- --- --- *puː *phuːʔ
‘mouth’ *baqbaq --- *paːk *paːk *paːk ---

‘to fall’ *-tuq --- *tɔk *tɔk *tok *thok
‘chest, liver’ *dəbdəb *tap *tap *t[a]p *tap ---

‘sharp’ *ʈaɟəm --- --- --- --- *tɕhəːm



Reflexes of medial voiced stops after non-schwa vowels 
in Kra-Dai

*Kra-Dai *Lakkja *Kam-Sui *Ong-Be *Tai *Hlai
*C-b *w ̥ *C-b *ʔb *C-b *ʋ
*C-d *l̥ *C-ʔɖ *r ̥ *C-d *ɾ
*C-ɖ *j̊ (< *r)̥ *C-ʔɖ *r *C-ɖ *ɾ
*C-ɟ *l̥ *ʔj *j̊ *ʔj *hj

*Kra-Dai *Lakkja *Kam-Sui *Ong-Be *Tai *Hlai

‘thin’ *C-báːŋ *wḁːŋ *C-baːŋ *ʔbjaŋ *C-baːŋ ---
‘bone’ *Cudə́:k --- *C-ʔɖaːk *rɯ̥k *C-dwoːk      *Cuɾɯːk
‘boat’ *Cuɖá: *j̊waː *C-ʔɖrwaː *rwaː *C-ɖwaː *Cuɾaː
‘borrow’ *C-ɟáːm *l̥aːm *ʔjaːm --- *ʔjɯːm ---	



Reflexes of medial voiced stops after schwa in Kra-Dai

*Kra-Dai *Lakkja *Kam-Sui *Ong-Be *Tai *Hlai
*Cəʔb *ʔb *ʔb *ʔb *ʔb *ɓ
*Cəʔd *l̥ *ʔd *r ̥ *ʔd *ɗ
*Cəʔɖ *l̥ *ʔɖ *r ̥ *ʔd *ɗ
*Cəʔɟ *j̊ *ʔɟ *j̊ *ʔɟ *tɕ

*Kra-Dai *Lakkja *Kam-Sui *Ong-Be *Tai *Hlai
	
‘village’ *Cəʔbáːnʔ *ʔbaːnʔ *ʔbaːnʔ --- *ʔbaːnʔ ---
‘winnow basket’ *Cəʔdóŋʔ *l̥oŋʔ *ʔdɔŋʔ *ro̥ːŋ X *ʔdoŋʔ *ɗoŋʔ
‘to stand’ *Cəʔɟún *j̊uːn *ʔɟun *j̊un *ʔɟɯn *tɕu:n



Proto-North Sarawak Voiced Stop Fortition after Schwa

(a) Gloss PMP PNS
ash *qabu *abuh
3pl *(si-)ida *idah
rain *quɟan *uɟan
digging stick *tuɢal *tugal

(b) Gloss PMP PNS
sugarcane *təbuh *təbːuh
faint *mədan *mədːan
blink *kəɟəp *kəɟːəp
sleep --- *məgːəl

*Please note that traditional PMP phonemes are interpreted in the following way: *j = [ɖ], *z = [ɟ], *g = [ɢ], *R = [ʀ], *y = [j], and *e 
= [ə].



Reflexes of Proto-North Sarawak voiced geminate stops

PNS *bː *dː *ɟː *gː
Bintulu ɓ ɗ ɟ g

Kenyah
Kenyah (Long San) ɓ ɗ ʄ ɠ
Kenyah (Long Dunin) b/ɓ d/ɗ s ɠ
Kenyah (Long Wat) b d ɟ g
Kenyah (Long Anap) p t c k

Kelabitic
Kelabit (Bario) bh dh dh gh

Kelabit (Long Napir) f s s k
Kelabit (Pa’ Mada) p t t k
Kelabit (Tring) p c c k

Berawan-Lower Baram
Berawan (Long Terawan) p c c k
Berawan (Long Jegan) p c c k



Reflexes of PNS geminate voiced stops by type of 
change

PNS *bː *dː *ɟː *gː
Shortening

Kenyah (Long Wat) b d ɟ g
Implosion

Kenyah (Long San) ɓ ɗ ʄ ɠ
Kenyah (Long Dunin) ɓ/b ɗ/d s ɠ
Bintulu ɓ ɗ ɟ g

Aspiration
Kelabit (Bario) bh dh dh gh

Devoicing
Kelabit (Pa’ Mada) p t t k
Kenyah (Long Anap) p t c k
Kelabit (Tring) p c c k
Berawan (Long Terawan) p c c k
Berawan (Long Jegan) p c c k



Possible trajectories of change for an intervocalic 
voiced geminate

Preglottalization > Implosion
-b:- > -ʔb- > -ɓ-

Partial devoicing > Full devoicing
-b:- > -bp- > -p-

Aspiration > (Devoicing > Frication)
-b:- > -bh- ( > -ph- > -f-)



SabahanVoiced Stop Fortition after Schwa

(a) Gloss PMP Kadazan
cloud *ʀabun gavun (*b > v)
housepost *hadiʀi to-igi (*d > Æ)
paddy *paɖaj paaj (*ɖ > Æ)
indicate *tuɟuq tuuʔ (*ɟ > Æ)

(b) Gloss PMP Kadazan
stab *təbək tobok (< *təbːək)
hiccough *sədu sodu (< *sədːu)
sting, smart *hapəɖəs podos (< *pədːəs)
pinch *kəɟut kodut (< *kədːut)



Proto-North Sarawak Voiceless Obstruents after Schwa

Gloss PMP PNS Gloss PMP PNS

(a) fathom *dəpa *dəpa (c) stick, adhere *dəkət *dəkət
four *əpat *əpat bracelet *ləku *ləkuʔ
blowpipe *səput *səput

(b) design, tattoo *bətik *bətik (d) full, satiated *bəsuʀ*bəsuʀ
bamboo sp. *bətuŋ *bətuŋ flesh, muscle *həsi *əsi
fart *qətut *ətut rice mortar *əsuŋ *əsuŋ



Proto-North Sarawak Sonorants after Schwa

Gloss PMP PNS Gloss PMP PNS

(a) fat, grease *ləmu *ləmu (d) ankle *bəŋil *bəŋil
weak *ləmaq *ləmaʔ deaf *dəŋəl *dəŋəl
sweet *əmis *əmis

(b) correct *kəna *kəna (e) vulva, vagina *təli *təli
six *ənəm *ənəm three *təlu *təlu
full (container) *pənuq *pənuʔ buy *bəli *bəlih

(c) sea turtle *pəɲu *pəɲu (f) husked rice *bəʀas *bəʀas
to swallow *təɲəl *təɲəl core of tree *təʀas *təʀas
fat, grease *məɲak *məɲak k.o. tree *təʀəp *təʀəp



The four-way phonation distinction in Kra-Dai 
sonorants

Preaspirated Voiceless Plain Preglottalized
*hm, *hn, *hȵ, *hŋ *m,̥ *n̥, *ȵ̥, *ŋ̊ *m, *n, *ȵ, *ŋ *ʔm, *ʔn, *ʔȵ, *ʔŋ

*hl, *hr, *hʀ *l̥, *r,̥ *ʀ̥ *l, *r, *ʀ *ʔl, *ʔr, *ʔʀ
*hw, *hj *w,̥ *j̊ *w, *j *ʔw, *ʔj



Phonation, register and the origin of the four-way 
contrast

Preaspirated Voiceless Plain Preglottalized
*hm    >   mH̥ *m ̥   >    mH *m    >    mL *ʔm >    ʔmH

(a) *tʰ-m > *hm
(b) *t-m > *m ̥
(c) *d-m > *m
(d) ??? > *ʔm



Phonation and the origin of the four-way contrast

(a) *tʰ-m > *hm
(b) *t-m > *m̥
(c) *d-m > *m
(d) *Cəm-	 > *ʔm



Examples of the four-way contrast

*Kra-Dai *Lakkja *Kam-Sui *Ong-Be *Tai       *Hlai

‘dog’ *kʰ[u]máː *kʰ-mwaː *k-hmaː *mḁː *mḁː      *hmaː
‘ditch’ *[t]-m ̥ɣ áːŋ --- *T-mj̥aːŋ *mḁŋ *mɯ̥əŋ        ---
‘ant’ *r-móȶ *mot *r-mət *muːʔ *moc     *hmuȶ
‘bear’ *kəʔmˠúj *k-Nuːj *ʔmjeː --- *mw̥iː     *ʔmuj



Preservation of preglottalized sonorants in Proto-Hlai

Proto-Kra-Dai  Proto-Hlai

(a) *hm > *hm
*m̥ > *hm
*m >   *m̥ > *hm

(b) *ʔm > *m̥ 



Reflexes of medial sonorants after schwa in Kra-Dai

*Kra-Dai *Lakkja *Kam-Sui *Ong-Be *Tai *Hlai
*Cəm *m ̥ *ʔm *m ̥ *m ̥ *ʔm
*Cən *n̥ *ʔn *n̥ *n̥ *ʔn
*Cəȵ *ȵ̥ *ʔȵ *ȵ̥ *ȵ̥ *ʔȵ
*Cəŋ *ŋ̊ *ʔŋ *ŋ̊ *ŋ̊ *ʔŋ
*Cəl *l̥ *l̥ *l̥ *l̥ *ʔl
*Cər *j̊ *ʔr *ʃ *Cr *hr
*Cəʀ (*j̊) *ʔʀ (*ʃ) (*ʀ̥) (*hr)
*Cəw *w ̥ *ʔw *w ̥ *ʔw (*ʔw)
*Cəj *j̊ *ʔj *j̊ *ʔj (*ʔj)



Examples of medial sonorants after schwa in Kra-Dai

*Kra-Dai *Lakkja *Kam-Sui *Ong-Be *Tai          *Hlai

‘thick’ *tsəʔnáː *ts-Naː *ʔɳaː *n̥aː *n̥aː         *ʔna:
‘cold’ *kəʔȵít *k-Ni:t *ʔȵit *n̥iːt *n̥it           ---
‘stupid’ *Cəʔŋáːŋh *ʔŋaːŋh *ʔŋaːŋh *ŋ̊əːŋ X ---           ---
‘gills’ *Cəʔŋˠáːk --- *ʔȵaːk *ŋaːk *ŋ̊ɯək        *ʔŋaːk
‘taro’ *pəʔrˠáːk *jåːk *ʔrjaːk *ʃaːk *prɯək        *hraːk
‘moan’ *gəʔráːŋ *jåːŋ *ʔraːŋ --- *graːŋ            ---
‘hungry’*məʔjáːk --- *m-ʔjaːk *jåk *ʔjaːk            ---
‘stupid’ *Cəʔwáːʔ --- *ʔwaːʔ --- *ʔwaːʔ            ---



Conclusion: Phonetic motivations 

• Iambic prosody: encouraged lengthening and fortition in post-schwa medial 
environment
• Reduction of schwa duration: favored the ultimate deletion of schwa itself
• Glottal stop acted as a final syllabic nucleus place-holder before ultimate deletion 

of the presyllable
• Glottal stop was therefore a phonetic default which then became phonologized:

		*tsənáː  >  *tsə̆nːáː   >  *tsə̆ʔnáː  >  *tsʔ̩náː  >  *ʔnáː 


